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Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

Special cases aren't special enough to break the rules.

Although practicality beats purify.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

There should be one-- and preferably only one --obvious way to do it.
Although that way may not be obvious at first unless you're Dutch.
Now is better than never.

Although never is often better than *right™ now.

If the implementation is hard to explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.

Namespaces are one honking great idea -- let's do more of those!
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B Fik$f Python 3.x, [KN Python 3 2K K, Python 2 B-&7F 2020 4% 1k 3 FF GART L,
HAEHT) ; @ FWRATRE%E S Python 3, Python 3 5 Python 2 #1ELH 5 Z 144k . Python
2 5 Python 3 Z[BIX AIAZIR K, 10 HAMAT LLE £ Python 2 /A4S B Python 3.

Python IFISEE

Python 4n’5 MUFACAS E BB RIBIT NS R, BT E LR Python YRS IR, HE
PR AS1E S T RACERIE R Gie 1T, RATEFEFRZ N Python i 25k Python 4w 53

ATM Python B J7 M3k https:/www.python.org/ff) F % 01 T M3 H 575 N A, B
Python2.7.x 5 Python3.x. {EA¥]¥FH, WAL FE B Python3.x, H A4 K2 %
Python2.7.x (5 =77 FE L& 3| Python3x 1, WREB|NHINA Python2.7.x L FFY,
FAT ] OCHCASAE (U2 2CFE Python3.x FigfT. AL Python3.6.5 A, #fE Windows
RGLM Linux R4 | %% Python FIPEAN IR

1.3.1  Windows £% 8Y Python &3
7 Windows Z& 4t T % %% Python 3EH & 4., A IRINT.

(1) T#i. £ Python E J7Mik https://www.python.org/H F#; Windows Z 3. 1R
Windows #1E RSt & 64 i1, XN B 2522 https://'www python.org/ftp/python/3.6.5/python-
3.6.5-amd64.exe; W1H Windows #1E RS /& 32 i, XM N #BEH /2 https://www.python.org/
ftp/python/3.6.5/python-3.6.5 .exe.

(2) XA FEOUF IR T 2%, ek wnE 1.3 s, BiERERE, TIEmiEZ S —
MMERL AR E], X P RE A AT S . B Next #2515 W& 1.4 Pros, ¥ Python AN 23
EiAr e, FTEAEM AT IRE S 5 Python, 5. Install #2241, SFfpZedsete, wmE 1.5 fr
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£ 18 HakiE4s Python

7No i disable path length limit F/REEH BRIE K EERR ], 2 i B AL & Path 1), 7] ZHK,
$‘T__E CIUSG %ﬁ%ﬁiﬁ%n

» Python 3.6.5 (64-bit) Setup - x

Optional Features
MiDocumentation|

Installs the Python documentation file,
b pip

Installs pip, which can download and install other Python packages.
B tel/tk and IDLE

Installs tkinter and the IDLE development environment.

B Python test suite
Installs the standard library test suite.

= py launcher B4 for all users (requires elevation)

Installs the global 'py’ launcher to make it easier to start Python.

python

for

windows Back Net || Gancel

13 %FEoee

2» Python 3.6.5 (64-bit) Setup = %

Advanced Options

Install for all users
[] Associate files with Python (requires the py launcher)
[] Create shortcuts for installed applications
1 Add Python to environment variables
[J Precompile standard library

[] Download debugging symbols
[] Download debug binaries (requires VS 2015 or later)

Customize install location
C\Users\ywod\AppData\Local\Programs\Python\Python36 | Browse

pgt hOﬂ You will require write permissions for the selected location,
for

windows Back Install || Cancel

Kl 1.4 1% Python AL H

% Python 3.6.5 (64-bit) Setup _ %

Setup was successful

Special thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

MNew to Python? Start with the online tutornal and
dooumentation.

See what's new in this release.

@ Disable path length limit

Changes your machine configuration to allow programs, including Python,
to bypass the 260 character "MAX_PATH" limitation.

python

windows =0

1.5 23R



(3) k. £ cmd @2 & LA python, FFLE>>>{E/RFF/aHi A print(“hello python™),
an %ﬂlﬁﬂ'ﬂ “hello python” 15 5., FLRHZLERI, ﬁﬁl v.3 emt()ﬁff‘fl" Python ﬂiﬁ%#‘r%gibfxiﬁ, ras

cmd A2

71]
REhE.

» 28 2018, 17:00:18) [MSC +. 1900 &4 bit (AMDA4)] on wing2

s or “license for more information.

1.6 3SUEZ%EE S D

(4) GBI 5T ﬁﬂ"_—‘ﬁﬂéﬁém Python M52 3e4f 1, (HEFESLPRIT A Python M H
ﬂﬁ.ﬁ”‘TT%ﬁﬁﬂiU XFpER: TH A K Djangol.10.1, 1% H B #K# Django2.0. W1 EAG
LA L)1, 1817 100 I=l A I %25 Djangol1.10.1, 2170 H B B 5G#EHI# Djangol.10.1, %
% Django2.0, ARJFizfriiH A K, HXEREIE, M ERAERFEA . Python L& AR
4f [ s E—al@ B E:, HAIE —MOSLERE:, XFEFH KA K, &AL,
HAT

Windows B BB /7vE: F emd & L P FHATUA Far 4 (#EHIE R, AT
A E R

pip install virtualenv #7773 virtualenv M T H

python -m pip install --upgrade pip $ % pip

virtualenv projectA env #6814 projectA W EIAIR

.\projectA env\Scripts\activate.bat #)53) projectA MEMMEL, J& 3 G a5 2 12

A — ""“J:%ﬁ (projectA env) .

where python # A A AT A python WAZE, 58 1 DS ANHETETHY,
Tu\ﬁiﬁﬁﬂq‘zﬁﬁﬁﬁ{fﬂ% 1T projecta

deactivate #iBHH projectA WEIIAEE

AT R AN 1.7 P

1 s 1390 9odd 2V eV ad e dd b4 3e b0 1hbdf /v ictual eov - 1
kb=

I (= -|II' -III II ] ::-: .':'.I'u':i-l'lll =
Il 'I|L:L install LIDET ]

1ip 1nstall upzrade pip

WHlbddcnabs9] Yo ldhlsbbcbebebhan S dd 1odidhabd pap- 100 (0, T-pyi, pya-none-any. whl U1 AKB

-IIIIhIIIIIIIIIIIIIIIIIIIIII| L3P 167kD/s

K 1.7 6@ ELIASE

10



.
virtualenv 2 4 {7 4] 7 % 3L # Python £ /7 SR H%? EIEMRMA £, %248 % 4 Python 42 )

| — 17 3| [E W FRI% . {F ] ep4-\projectA env\bin\activate bat 3 N\ — /™ projectA & L FF3% B,
t virtualenv 26 % 48 % S5 &, ik#-4 python 7 pip 2745 1 % BHY projectA M.

v

1.3.2 Linux &% ~HY Python &3

KZH Linux REECEHI%E | Python, HEAZImE A python BIR[EF A (LK
1.8) . LA Ubuntul6.04 i, =17 python fx4.

M S S aaron@ubuntu: ~

aaron@ubuntu:~5 pyt

1 1.8 Ubuntu 7% | Python2.7.12

Ubuntul6.04 CL& %% T Python3.5.2, W 1.9 fis.

Coe W

' aaron@ubuntu: ~

aaron@ubuntu: ~ tho

K1 1.9 Ubuntu ! 73 Python3.5.2

@ At E 1.8 & 1.9 7 L& W : Python 2 # print & — £&4Z 4] , Python 3 # print & — /™ %, ﬂ

R A S, el LE £ H Python3.5 K522 R EfEH H &% %<1 Python, N|#AJ
LLi% LA 22 SR T #RAE

€01 TFEIRAKAE, weget http://www.python.org/ftp/python/3.6.5/Python-3.6.5.tgz, 4 & 1.10
Prmo 2o R T RIAMRA, AERBRATEE— TR,

aaron@ubuntu:~/Downloads$S wget http://www.pytho

3.0z

5/ 1.10 T %% Python3.6.5

11



€102 MERXKAE
tar —zzvE Python-—3.6.5.002Z
A03  HiFHEE,

cd Python-3.6.5 ##AMIEERHZR
./configure ——prefix=/home/aaron/local/python3.6.5 #fRE LI H>, —MN/usr/local,

iX B home THH =
make&&make install #4iFif7cdE

@ B T AL, mzlib & FTEEES R RE.

~

€04 I84E: % A/home/aaron/local/python3.6.5/bin/python3, FF4T¥F “hello.python3! 7, 4w
A 1.11 A+,

I 1.11 Linux %4i¥ %3¢ Python J5 4Gk

e

IXFET BRI A ARG, A PR vk n] DU S AR 0] . 58 —Flh 2% Python3.6.5
[1') B& 45 /home/aaron/local/python3.6.5/bin % N B AEEAE & H . 7E termunal H 74T PA R g4,
EEHEH RN A 2R, 4R ME 1.12 fos.
cd ~ #U) 3 H &%
echo "#my python 3.6.5" >>.profile #E profile REHIMER

echo "export PATH=\"$PATH:$HOME/local/python3.6.5/bin\"" >>.profile #f{f profile
RERINMEEA & /home/aaron/local /python3.6.5/bin, F&REaIHBNERL

source .profile 45 PR35 AR B B AR R
python3. 6 #33t N\ Python &2 H R
which python3.6 & A 2 Al PAT U Python3. 6 PRERIALE

aaronf@ubuntu: ~
aaronf@ubuntu:~-
aaron@ubuntu:~5
aaron@ubuntu:~¢
aaronf@ubuntu:~5
-'E:IIII-'.

aaron@ubuntu:~5

jnome/jaaron/ L
aaron@ubuntu:~

B 1.12 & Python Vs HNIAIE AR &
o A @I EERE . {E terminal AT

sudo 1ln -s /home/aaron/local/python3.6.5/bin/python3.6 /usr/bin/python3.e##ir

python3. 6 HEIER:.
sudo 1ln -s /home/aaron/local/python3.6.5/bin/pip3.6 /usr/bin/pip3.6#&# . pip3.6
YRR % .

12



G 32 JE AP . 4E terminal PR IMATIA T 15 4] .

which pip3.6#&f pip3.6 KL E
pip3.6 install virtualenv

N
| 4 B 3% — % 4ft/home/aaron/xxx/python3.6 % |44 1% , 1H 4% F— F #4E F 89 pip3.6 X1+,
| 8 — 4TI & B2 B python3.6, A< 9 2 #!/home/aaron/local/python3.6.5/bin/
kh python3.6. )

N R4 subprocess.CalledProcessError: Command 'Isb release -a' returned non-zero exit status

1 F%a R, WRAT:

In -s /usr/share/pyshared/lsb release.py
/home/aaron/local/python3.6.5/11b/python3.6/site-packages/lsb release.py

wALRAT I Isb_release.py BRI IAT A ERAE B, R JGHAT

pip3.6 1install virtualenv
virtualenv -p python3.6 projectA env
source projectA env/bin/activate

XH K -p Z8E/RTEE Python %i1¥F 25 A, Python3.6 & 75 4] & A1 %2 & Y
/home/aaron/local/python3.6.5/bin/python3.6, i A

deactivate

iR projectA B EUMET, SERESFEME 1.13 Fias.

aarunmubuntu ~S which pip3.6
/home /aaror B

aaronmubuntu:~j '
aaron@ubuntu; ~¢

aaron@ubuntu: ~¢

. l1ing setuptools
aaron@ubuntu: ~S

) aaron@ubuntu:~S deactivate

M 1.13 ~%RiFEZEEN) Python 6 @ i LA S

HRITHIME

TAREH SRRy, BARFA AT PLIEL 1] F ) 9 %E 45 K2 S python [0S, {H2 R4t
K LFEWIHB, ARSI =FFI0 . AT AAMKER I &K T H PyCharm Al Vim.

13



Python BEh{LE4ERIEAN]

1.4.1 PyCharm

PyCharm #& tH JetBrains A @] %[ ]24 Python #T3& ) — 7 & TH, B&FHR. EEE =,
THER., RSBk . &aeftn. Halml. B2oillhik. AE#HZEDRE, mHE e, 7
Linux. Windows. Mac OS FHEI#SA] AfER, 5: 218 W] 223 1k $F PyCharm {E N Python JF &
TH, AJUIMERHER mamid 2, bz H .

74, PyCharm & 3241t 17— S61R 47 ¥ D 58 F T Django &, [FIB 3 FF Google App Engine,
B ) &, PyCharm % ¥ IronPython.

PyCharm A W MR A : TR (e #H) M XK (%) . B F bk
http://www jetbrains.com/PyCharm/download/, #:[X k2 Ll HE R FEE. A7 X R
PyCharm2017.2.3 A A, 44 PyCharm () EAAE FH 771

(1) Z%. WETTMEETFE, #ZBIR_R—D PR R00], JE% .

(2) #HEMmHE. J53) PyCharm, 1/ 1.14 P, Hil Create New Project, % AT H Ef4%
MG PEAS I BRAT, Fn PR T4 1k £ _E— " 6 1 & A B3 projectA _env, W& 1.15 Pron, Bl
LA =T W HAR N FHFE R . AET B AR A 20, {8 B A 4R 1)1 $E

Welcome to PyCharm Community Edition — >

PyCharm Comm_unity Edition

#* Create New Project
= Open

¥ Check out from Version Control -

## Configure + Get Help ~

K1.14 GldHmHe

Mew Project _ w
Location: | C:\Users\sod\PycharmProjects\xiacbaiyw C:\Users‘m:'\pmjecm_enﬂﬂcﬁpts\pyﬂﬂon.E.:xe |
Interprater: lf'v 36.5 at..\projectA_env v I b+

Back Create

{115 EFEMIES projectA env

14



F1E HaME4Y%S Python

(3) ¥ hn Python XA, mikiciT: WAnGHEFREHH AR, W New->Python file, %
AN ¥R hellopython.py, WINANEIGE, Hwikifiatr, W 1.16~K 1.18 .

n hellopython - [C:\Users\hello\PycharmProjects\hellopython] - PyCharm Community Edition 2017.2.3 — O x
Ele Edit View Navigate Code Refactor Run Jools VCS Window Help
% hellopython ¥ b &l |Q

(O project + O % B 1
, -'-l‘ . : ' - 1 = |:_, . 5 " - ' 0 =] .
> |lli) External Libr ' e
=, New Scratch File Ctrl+Alt+Shift+Insert
[ Copy Ctrl+C |™® Directory
Copy Path Ctrl+Shift+C | Python Package
Copy Relative Path Ctrl+Alt+Shift+C R uCulls
[ Paste Ctrl+V | um Jupyter Notebook
|
Find in Path.. Ctri+Shift+£ | #m HTML File
Replace in Path... Ctrl+Shift+R
Inspect Code...
Clean Python Compiled Files
Add to Favorites 3
Show Image Thumbnails Ctrl+5hift+T
i »
o Loca:“ﬂmwhdh S ) Help Make PyCharm Community Edition Be
i e i Pytion To improve your experience, we would like
Show in Explorer to collect data on the plugins and features
Directory Path Cirl+Alt+F12 you use. No personal data will be collected.
An archive of a few kilobytes will be sent
+" Compare With... Ctrl+D ekl
i »
I Mark Directory as : Share Anonymous Statistics Don’t Share
&) Create Gist...
) Creates a Python file from the specified template = Scanning files to index N - &
1.16 ¥/ Python S fF
B hellopython - [C:\Users\hello\PycharmProjects\hellopython] - ..\hellopython.py - PyCharm Community Edition 2017.2.3 - O X
File Edit View Navigate Code Refactor Run Tools VCS Window Help
" hellopython | (& hellopython.py  hellopython v P |l ™ Q
Project v € = | #- I~ | {3 hellopython.py -
o - M"wm" C:\UEETS\hEHD\ip}fChEETﬂpFDjE‘Ct! 1 ’ﬁenf@dzng__.utf_g .|
> |l External Libraries 3 printﬁ'helln,pytlmn'ﬂ Copy Reference Ctrl+Alt+Shift+C
[l Paste Ctrl+V
Paste from History... Ctrl+Shift+V
Paste Simple Ctrl+Alt+Shift+V
Column Selection Mode Alt+Shift+Insert
Find Usages Al+F7
Refactor »
Folding »
j Go To L
Run © hellopython Generate... Alt+Insert _J'-;,
P |t Eé“{tljzer;t\iikmmppnuta\mmlkngrums\Pythun\Pythnn%\pythun \ e1 > Run ‘hel - el chkirio PPy
i ; P #% Debug 'hellopython
i = g x . ' '
% Process finished with exit code @ ' Save ‘hellopython’
= %.‘l Local History »
.~ & Execute Line in Console Alt+Shift+E
X |+ Compare with Clipboard
? File Encoding
& Create Gist... e
Ll PEP 8: no newline at .. = Updating skeletons for C:\Users\hello\AppData'\Local\Prog.. ® J 3ZZ nja UIFE @ B @

1.17 BT
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Python Ba{LEHERIEN]

[ B =zcbaiyw - [CUsersyied PycharmProjects\niaobaiyw] - . \hellopythan.py - PyCharm Comrmunity Edition 2017.2.3 - O *
File Edit Wiew Mavigate Code Refactor Run Tools VCS Window Help
I xiaobalyw © = hellopython.py © hellopython > | b @K Q
% ﬁ] Project * ] 4 | - | [k hellopython.py | 33
; i ﬁnl{lmhhl'w I':'-_I::r'-s"..'-"r'-uF"_,;r"rrr"-l'-'rrjm-r-'.-.:r':nf ‘: -Sf'f-'."i'r .'_?f."{."i:'_?_{f.f i -.'r':" E
IE + hellopython py . =
S s i External Libraries 3 printf"hel‘ln,python“ﬂ 2
£
=
Y
Aun hellomython &5- L
p|+ C:\Usersixx\projectA envi\Scripts‘\python.exe C:/Users/xx/PycharmProjects/xiacbaiyw/hellopython.py
. hello,python
. = Process Tinished with exit code B
== e8|
g =
HE=
£ e
#
% PythonConsole (& Teminal [ B&RUR | 2 &:TODO 22 event Log
332 nja UTFE W B

F1.18 &AFIz{T4E

(4) HEMGAED: S50 F AP Terminal, HI— KT emd 4 ME L, 7
X BEATPAPGE A H RS a2 pip 55 H.a At 1H T 77/ Python Console, ¥ Python fift e 25 1)
LM, 31X ] DU 48 Python & A)E T, Wk 1.19 Al 1.20 Fiow.

B acbaiyw - [CUsersyied PycharmPraj sctsixiaobaiyw] - . \hellopythan.py - PyCharm Community Edition 2017.2.3 o O kS
File Edit View Mawvigate Code Refactor Rur Tocls V8 Window Help
I xiachaiyw © 1 hellopython.py © hellopython ~ | b i Q
S O Pt~ Sk [ B 1| @ hellopythonpy > i
|~ B ylnohalyw CAUsessvonPychermProjectsiocaq | Fencoding=uif-§ g
= = hellopython.py 7 7 . ;
ﬁ_w 1l Esternal Libraries print{"hello,python") t
;
&
'
“Terminal - - L
+ (c) 2017 Microsoft Corporation- RE A A -
x
{projecth _env) C:\Users\xx\PycharmProjects\xiacbaiyw=pip -help
lsage:
pip <command= [options]
5 Commands :
g install Install packages.
s download Download packages.
f: uninstall Uninstall packages.
% python console | & Teminal | P+ 2 Aun P & TODO L] Event Log
@ PEP B ne newdine at and of fila 32 mim UTFR R 'E'r

 1.19 Terminal %I

16




E£18 Baiftis4s Python

wachaiyw - [CA\Usershod PycharmProjects\wiacbaiyw] - . \hellopython.py - PeyCharm Community Edition 2017.2.3 - O *
File Edit Wiew Mavigate Code Refactor Run Tools VCS Window Help
1= xiaobaiyw » % hellopython.py * hellopython »| b @& = | Q
g Mecet - & & | % 1~ | & helopythonpy - | -
'g‘f B xloabalyw CilisersionPpcharmProjectsioiadg | Feme ;}r.";_-'j:-_;.r—.-.'.fa; & E
ﬁ i |':E|||:|p-:,rt|'||:|n.p-',l s ;
B8, ) External Libraries 3 print{“hells,python"} :
=]
=
g
&
&
v

Python Console : o L

e Cohlsersixxdprojectd enviScriptshypython.exe "C:\Program Files‘\JetBrains\PyCharm Community Edition 2017.2_ 3\helpers\pydevipydevconso
Python 3.6.5 (v3.6.5:159c8932b4, Mar 28 2618, 17:€0:18) [MSC v.1988 64 bit (AMDE4)]1 on win32

=== g="helle’;b=bh'helleo’

=== print(a,type{a),b,type(b))

hello <class “str'= b'hello' <class ‘bytes'=

o
)
")

+ B Lww X

B 2 Favoritas

4 Aun S & TODO [ Event Log

11 nja UTFE @ &

¥ 1.20 Python Console & ']

(5) &HE: BT H File->Settins, FRHWE 121 FrosfIE H, M ERIFKIKE BRI
B BRI, eSS E (P, . BReTR) - . RAEH TAEEE. HEE
(CETHTHgESS, THEWEE) « SiFPUT&E. 5S&ER. TREEE.

Settings o
Q Languages & Frameworks ©= For current projsct
> Appearance & Behavior Configure the settings related to specific frameworks and technologies used in your project.
Keymap Schemas and DTDs
> Editer Jupyter Notebook
Plugins
» Version Control B
> Project: xiaobaiyw &
> Build, Execution, Deployment
> Tools
(7] oK || cancel

B 121 PyCharm [ ¥ & % [

PyCharm f# R0 fai 8. J5fE, A BARER, EEVFEREANT]T, HiRA
e BT g, HRIBITA T ARG R

17



1.42 Vim

Vim 7& 3K B KR A e dy, A 5 bt s VRl E 9 R B OO, MIKBER Vim /Y
A L2 AR Vim FFEOE, XTEATEME vim [ Ea 2 IEE A HE M. vim KB 77 ¥k
& https://www . vim.org/ , iXH DL Ubuntul6.04 J#| /48004 Vim 4T~ Python ) 4afE T 5,
Windows R 4ti5Z MRlE, FFica K KHIX A

(1) %% Vim: W2 UNIX fTAERG UL | Vim, FATHE Jo L0\ G 45 2 5 )
. % CultAl+T G550 Terminal, $A vim —version, WURFE R WE 1.22 Froasiy
“+python3” MAFHEMTALET. WRRA, WEHTbLF s Fah%elk:
sudo apt-get remove vim-tiny

apt—get update
apt-get install vim

an 2R 2 HARRA ) Linux 555, W AT A B AH R RRASE B3 O ;s WSR2 Windows R4,

B 122 Vim ZZ3EIAF

(2) Vim =3 AMNMEIL, 1% F Esc SIEA MR 1% F 1 84 insert B8 A Zw AR 3\

18



i BTN M A chelp ] &G W BNOE 2 S A RE. BA19% T Esc #E Aar 250, HA:

:python3 import sys;print (sys.version)

mE 1.23 fiors.

123 a4 & E Python R A
% Enter /5524 KK 1.24 s,

5.4.0 201606609

Press ENTER or type_command to continue

K 124 &% Vim f# A1) Python Fix A

XAT a2 =5 H e 2% AT Y Python RRAS . W Rk e, ZwiE48i A CFF Python 55,
B E 9w iE. Ubuntu #21/E R4t nl UfEH “sudo update-alternatives --config vim” K]
vim X} Python2 F1 Python3 13 £F.

(3) Vim§ jE: Vim KEFewim et K AN RPRZFHK, Hal§ EEwRR , JFHOZ
A—SEgy B, Uik Vim #i5 “BAC” BRI RATRFHE. 8228 Vim 5 21 REH
2y, (HEEHMIFESFE Vundle, nfHEERE R Vim B pip. A I Vundle, Z2ZEHH 8 5k
TERDZ | . WAERNKZ L Vundle:

git clone https://github.com/gmarik/Vundle.vim.git ~/.vim/bundle/Vundle.vim

Zan 25 FE Vundle i EH 4y, K HMER Vim ZwiE a5 bundles X3 . BLTE,
A L vimre BCE XAFREHTAT E 1. KECE A3 home 3.

touch ~/.vimrc

BTk, ¥ i Vundle Bt B ACH 7N B EC B SCA4F~/ . vimre B TER

set nocompatible " required

filetype off " required

" set the runtime path to include Vundle and initialize

set rtp+=~/.vim/bundle/Vundle.vim

call vundle#begin ()

" alternatively, pass a path where Vundle should install plugins

"call vundle#begin('~/some/path/here’)

" let Vundle manage Vundle, required

Plugin 'gmarik/Vundle.vim'

" Add all your plugins here (note older versions of Vundle used Bundle instead of

Plugin)

" All of your Plugins must be added before the following line
call vundlegend () " required

filetype plugin indent on " required
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£ vim Pt & S PUF SR AT NEREAT . RS 76 pk 7€ A Vundle AT RE, )5
AT AE call vundle#end().Z B #S A 2 2L I #E1F, $THF Vim Zwti 4, BT FHEGHL .

:PluginInstall

X2 JF Vundle B3 FEFTA #ift, & 1-1 %1% T vim §7i& Python IDE )& H{dif1:,
AR N E IR 32 e 5 J L el 5

=11 BEAE
it LIgE
vim-scripts/indentpython.vim ERE i
Valloric/YouCompleteMe H sl b4
scrooloose/syntastic B VAR e
scrooloose/nerdtree A
kien/ctrlp.vim AR
Lokaltog/powerline Powerline JKZ54=

A1 fanEE 222 8 544 Valloric/YouCompleteMe, 7] LAZERC & A+ Vundle
(K1 N # i\ Plugin 'Valloric/YouCompleteMe' , R J5 EHi 5 3h) vim, 7@ ASERX T
AN:luginInstall (GFERERZFRLES) B4, Bin] Hzh%%E Valloric/YouCompleteMe. [FFEHs, 0
REZRKZA, MAEREXMFPEEZA, AJFHAT vim 7742 luginlnstall, vim 2 H 3% A0
B RadEE, C=RMIASBIRESRE, EHE5) vim B ARG 36 1 ) RUR

P — B LB E AR ) vimre Bo & O, KBS, Rl HUNE 2SR X

"vundle H45 vundle A% iH BCE £ i A
set nocompatible
filetype off

set rtp+=~/.vim/bundle/Vundle.vim
call vundle#begin ()

"R RN E AT R

Plugin 'VundleVim/Vundle.vim'
"git M

Plugin 'tpope/vim-fugitive'

D =1 & O b= W N =

= D
B2

"filesystem

H
|_'|

Plugin 'scrooloose/nerdtree’

—
RS

Plugin 'jistr/vim-nerdtree-tabs'

Plugin 'kien/ctrlp.vim'

"html #fff

"isnowfy RHZA python?2

Plugin 'isnowfy/python-vim-instant-markdown'
Plugin 'jtratner/vim-flavored-markdown'

e e e T R
@ ~ oY U W

Plugin 'suan/vim-instant-markdown'
Plugin 'nelstrom/vim-markdown-preview'

"python &L &1

Plugin 'nvie/vim-flake8'

[ B B A T
N = O W

Plugin 'vim-scripts/Pydiction’

[
&%

Plugin 'vim-scripts/indentpython.vim'

N
o
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
477
48
49
50
3 |
52
53
54
55
56
57
58
55
60
6l
62
63
64
65
66
67
68
69
70
11
12
13
74

£ 1E AzEES Python

Plugin 'scrooloose/syntastic'

"python H ahfh a4

"Plugin 'klen/python-mode'

""Plugin 'Valloric/YouCompleteMe'

Plugin 'klen/rope-vim'

"Plugin 'davidhalter/jedi-vim'

Plugin 'ervandew/supertab'

AN EEIE=:

Plugin 'tmhedberg/SimpylFold’

" oA

Plugin 'altercation/vim-colors-solarized'
Plugin 'jnurmine/Zenburn'

"R A A A AT A

call vundlef#end ()

"vundle 5% vundle {CHY 15 A 1 & B
filetype plugin indent on "H IS AR ARG
let g:SimpylFold docstring preview = 1

" Hahfb e E

let g:ycm autoclose preview window after completion=1
"B "

colorscheme zenburn

set guifont=Monaco:hl4

let NERDTreeIgnore=["\.pyc$', '\~$'] "ignore files in NERDTree

"AEAFE swap AT

set noswapfile

g BT

set nu

" F¥ python KE4UIFEE

py =< EOF

import os.path

import sys

import vim

if '"VIRTUA ENV' in os.environ:
project base dir = os.environ['VIRTUAL ENV']
sys.path.insert (0, project base dir)

activate this = os.path.join(project base dir, 'bin/activate this.py"')

execfile(activate this, dict{( file =activate this))
EOF
"WH ctags X
":set tags=~/mytags "tags for ctags and taglist
"omnicomplete
autocmd FileType python set omnifunc=pythoncomplete#Complete

"W H tab N 4 T

au BufRead, BufNewFile *py, *pyw,*.c,*.h set tabstop=4
"AEE AR W E

au BufRead,BufNewFile *.py,*pyw set shiftwidth=4

au BufRead, BufNewFile *.py,*.pyw set expandtab

au BufRead,BufNewFile *.py set softtabstop=4

" Siwie/s BadWhitespace

highlight BadWhitespace ctermbg=red guibg=red
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Python BEILIBHETRIENIT

75 "AFIEM tab mITEas

76 au BufRead,BufNewFile *.py,*.pyw match BadWhitespace /~\t\+/
bl

78 "ABIAMERE RSN

79 au BufRead,BufNewFile *.py,*.pyw,*.c,*.h match BadWhitespace /\s\+$/
80 " UNIX 1745 RF

81 au BufNewFile *.py,*.pyw,*.c,*.h set fileformat=UNIX
82 "W EIIAMFS N utf-8

83 set encoding=utf-8

84 ™A

85 let python highlight all=1

86 syntax on

87 "rRiFH E—1T B 4EiH

88 autocmd FileType python set autoindent

89 " JUIVT[E|FHFESIT

90 set backspace=indent,eol, start

91 "HT4ithE

92 autocmd FileType python set foldmethod=indent

93 "use space to open folds

94 nnoremap <space> za

95 Mo Python PEP 8 Mg RESR-—————-—-——————
96 "FS5 #FEMNIZAT C I, F6 HFEMIZIT 2

97 "EER, TRMISLE Windows T &RkEs

98 "HREER./ WP TH

99 "C MI4wiFMIZIT

100 map <F5> :call CompileRun ()<CR>

101 func! CompileRun ()

102 exec "w"

103 if &filetype == 'c'

104 exec "!gcc 5 -0 <"
105 exec "I /<"

106 elseif &filetype == 'cpp'
107 exec "!g++ § -0 B<"
108 exec "! /<"

109 elseif &filetype == 'java'
110 exec "!javac %"

111 exec "!java <"

112 elseif &filetype == 'python'
113 exec "!'python 3"

114 endif

115 endfunc
116 map <F6> :call CompileOnly ()<CR>
117 func! CompileOnly ()

118 exec "w"

119 1if &filetype == 'c'

120 exec "AsyncRun gcc 5 -o <"
121 elseif &filetype == 'cpp'

122 exec "AsyncRun g++ % -0 S<"
123 elseif &filetype == 'python'
124 exec "AsyncRun python %"
125 endif
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126
127
128
1259
130
131
132
133
134
135
136
137
138
139
140
141
142

endfunc
map <F7> :call RunAsync () <CR>
func! RunAsync ()

exec "w"
1f &filetype == 'c'
exec "AsyncRun gcc % -o <"
elseif &filetype == 'cpp'
exec "AsyncRun g++ % -0 S<"
elseif &filetype == 'python'
exec "!start python s"

endif

endfunc

"B O RIE V)

nnoremap <C-J> <C-W><C-J>
nnoremap <C-K> <C-W><C-K>
nnoremap <C-L> <C-W><C-L>
nnoremap <C-H> <C-W><C-H>

ORI 1.25 fios.

import STATUS SIMCES JEFAILT REMIND TIME
patible import 5 CODE
it

ender &, EESHEETEEEEEREHEENBEE sender H

- LoggingSenderHandler : ¢]ass
+ imdt : tuncts
emit @ fu

Sander : class

+ imdt @ function
+_convart_bytes : function
+_wrap_post_data @ functio
rdelay send ; fur
+periedic_send : function
+zand @ function

send_to : function

hon [ Lo IS EE]

R RRARAARY Y ARARRY 'll_ ARARAY 'll_ ARRRARRARARNY '||. RN Y LAY 'll_ LAY I'._ LLRARAY '||. LRRRNRY 'll_ ARARY Y ALAEAY 'll_ AR 'll_ ALRRAAY '||_ LRARNSY 'll_ LR RRY Y W 'll_ LR [ MName J sender. Py Wk Y LRRRR N 'II_ \ I"l .

K125 Vim S WRE

FRIERESE: PyCharm E&#H T, LAKZECE AT LSS O H 34, 3

Redeas, TIJFRIA, RINAE-TF 51 IDE. RA @K Vim 24 (Za—EHaH Vim K
G5 , BT LK Vim §T3E 4 Python IDE. Vim LB AET H/NTG, RG IR LD,

JABIESER, Seevn] LLeE B e, 45 A0S nT LU & AR bbs Hi o .
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Python Bzt G4 RIENI]

Python Eiligix

1.51 #HFEEH

R 2 f n BB AL 1 — AN FE,  BdE AR, Python [MIE iz H AN 53415 2
[ 0 iz RN —FE, BIfEAER] Python R4S B 2R, Wl U 4/E—/5a Kk
11t 5 28 . FTJF Python, iRizfiTbL Féd:
53> 2 & 2
4
»>> Bf) — H*h

20
>>»> (50 - 5*6) [/ 4

1R [6] — AN R

=
i3
il

RN ErFImALE LR R R e T ]

EREERZEY, BRIk (O Ba2RE—MNFERE RABREIRENER, Hnl LM
BHEAT /1o BEERFGREE S, BHAFE SBUR G H 4 R 2 F .

355 19 ) 3 $ BERR IR 8] A
b-333333333333333
>>>
Sxs 10 e $ R PRZ R B[R R PR S A 2 R
6
>>> 17 % 3 + %ERAERTIR BIERIAT R AL
1
>>> 5 * 3 + 2.0
17.0

Python ] LM# A **# A RiETREH .
>>> 5 ** 2 + 5 BFH
25
S>> 2 *x* 7] + 21 7KK
128

ERXHEEA P, REHEERNRENSEREMELATE  , XGRS EE 7,
P

>>> tax = 12.5 f 100
>>> price = 100.50
>>> price * tax
12.5625

>>> price +
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int(x) F x 3 — AN

float(x) H# x 45d% H —/ANF 24K

complex(x) ¥ x 454 AH— /N, FHIHH x, BEIaH 0.

complex(x,y) ¥ x Fo y 54 AH—/NT I, EFHIH A x, BEIHSH y.x Fo y £
BFRIEX.

BRI RENT 2 WK 12,

<12 ERANBERE

R 3 BEME (A )
| abs(x) iR A B AR, W abs(-10) i [A] 10
| ceil(x) i [E1 8 )b NS, i mathceil(4.1) i&[B] S
| exp(x) iZ[E] e [ x X FE(ex), Wl math.exp(l) #Z[A] 2.718281828459045
fabs(x) R [BIECF 4 %H{E, W1 math.fabs(-10) 12 [5] 10.0
floor(x) IR EIECE R AL, 40 math.floor(4.9)iR 7] 4
| log(x) {11 math.log(math.e)iz [8] 1.0, math.log(100,10)i% [=] 2.0
log10(x) IR[EIPA 10 9HEUR) x BIATEL, @1 math.log10(100)ik [A] 2.0
max(x1. x2....) iR 825 € ZE oK s, SR LU
min(x1. x2....) R B2 E Z RN m/ME, ZEATLUNF S
modf(x) i [l x W) EEEGE S /AEGET 7, A NEBUER S5 x tHIA], BEGT 7
DL i B R
POW(X. V) x**y iz 8 5 M1E
round(x [.n]) REE R x NS RAE, gt nfd, WRERES AR S BRAL
sqrt(x iR A x P AR

uu

1.52 FfJs

1. INRBRFRTE
Python HHIFR A JIMEETTN, ATUMEHRG] 5. X5 5ik=5]5 (=1H5]58%
=G kK. .

w=% fagbe?
'abc'!

e HER KA (\) kAT
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Python Bt E4ERIEAN]

*abe’
Pegi T SR by TN
Ia_bc|
MR EZRFRE ARG 5. NG| FZE A2 GWFTE: —2& R LT
5 ZREHSTFHFEPRI S, WGl 5ARMG] 5 kE CFRE. Flu:

e T VT € FRFE a, HHRFHLE X855
>%> priat(a) HTENFRFE a
ath'e
S b-"a'b'C" #E FH b, RG] SRS ARG5S/ &S
>>> print (b) HTEFfFH b
a'b'c
B H\n #4178 =51 5. #l.
>>> 5 = 'First line.\nSecond line.' # \n EREIIT

23> prink(s)

First line.

Second line.

s g tiIpaect Jine.

... Second line'"’ $ErFEATLgE mrr (=PG5 BiEE T (NG FERRE,
EH=5158, BITHFATEEL, ENQEEFFEF

>>> print (s)

First line.

Second line

G R R R e S, AT DU RS 7 4r e, RIEF AT 88 AT HEIN | o 640

>>> s = r"This is a rather long string containing\n\
. several lines of text much as you would do in C."

>>> print (s)

This 1s a rather long string containing\n\

several lines of text much as you would do in C.

TAERATLMEN + BEMFERE R, &AM * BENFERTFS. Fln:

>>> word = 'Help' + ' '+ 'MRE'
>>> print (word)
Help ME

>>> word="word "*5
>>> print (word)
word word word word word

2. ZRENZERS]

FREA LR, & CESHREAHF, FRENE -DEFHERIIN0, —F
R KEA N7/ HE. 5 lcon WIEES KU, FTEFEVTLUMEHIUIFRIEE: HES
SRR ERG], F—NRINEKAN 0, FANRIIBIAAEE —MMLE, s[IRA-BENTZRF
B, s[23]FRARME 3 MNFERIFGS, BI5E 4 DMFERER, ARE 4N FRF. ART CFR/ED
7, Python AR AREH K. H—NRIIMMERESSFEER, #il:

26



F£15 BHatiE4s Python

>>> s="abcdefg"
2> 5141
a0
22> 51l
e
B> s FRN BT
'abcdefqg'
w2 Pt o]
i
2 sl0 =]
‘cdelg”
x> 51
g
b e e T Bl
'Fg!
> slol="1" ¥ — PRI ERE S REEER, WU FATSEZREN
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

3. FrreafviEn
WA REG =M — 2 enumerate FREL, HiR [P/ BZE 5] MAHN T Z5F;
B for i, =R FARES kK. Bl

>>> for i1,a 1n enumerate(s):
print (i, a)

U WO
Vi o Qo oo

for a in S:
print (a)

A%
WV

Vg Hh 0 QO o p o

>> for 1 1n range(len(s)):
print (1,5[1])
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oy o W
Q H D o

A —AITEA BT ES VIR I TAE 3, BRRGIZIR A FFZE, B F5F
EANET = 0, #6540 n N FAFNTAFS e NP RHNAIL2ZERES n. Bli.

FT e a b & d e g
Z5| 1 0 ] 5 3 4 5 6
5| 2 37 -6 5 4 -3 2 % |

an s[1:3]483 be, s[-2:-1fL5R f.

4. FATERAIETUL

Python (&AM FAT IS . REZIHEATRE S H B E% B RIE 20, (HEA R
VAR — MEBRA R — T FRA R AT %s BIFREH .

>>> print ("KM %s S sd 't s ("MHY, 10)) #HEHS

JAY /N ASAE 10 B

>>> print ("M {} S (} F'" .format ("/PMAY, 10)) HERFE/FEN format HiE
&y /N A 10 B

>>> print ("M {0} A4E (1} FI" .format ('"/MH', 10,20))#HEAES], B 20 XHF
K N AAE 10 B

i L BRI R/, Python F IRGRMT()FE )75, Wik 1-3 Fras.
#=1-3 BNFH

5 N 7T L

%c 1% A 715 S H ASCII £

%s % AL 47 H

%d i AL B AL

%u Ty W = L St

%0 1 AT 5 J\ 3 il 2

%X PN A Y e A 1 1

%X BT S R CRE)

%f & T R By, Alde /N EURUE NS
%e AR BEEARE A

%E e R %e, FHEMFTHEGERE R S
%g %f Fl%e 1) 5

%G %f 1 %E S

%p FH 7N 3t ) Borg A4 2R ) b

5. FRTERHINEERZL
Python 74 £ [ N S BRI 2T AT 22 IL3R 1-4.
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* 14 FHBEHNERY

R 3 ThEE

capitalize() AR E— TR ARE

center(width, fillchar) R [El—M e E W TE A width J&5 9 )2 f~7 85, fillchar 3H T
A7, ERIAN TSR

count(str, beg= 0,end=len(string)) i [A] str 7& string HIEHFL ) IREL, WISR beg n¥ end fiRE, W
i B35 7€ J0 Y str o IR IR 2L

bytes.decode(encoding="utf-8" errors="strict") | Python 3 H1¥&f decode J7i2%, {HIKATAT LA bytes X 51
decode() /7 {7 K AR TG 45 5E Y] bytes X 5, iX /> bytes X % 0] LA
str.encode() 4w i ik [H]

encode(encoding="UTF-8' errors="strict") UL encoding 75 7€ ) A9 F& A\ hD =17 i, WISR R i BRI R
— > ValueErmor [ 7 &, F&AF errors 15 %€ ') /2 'ignore' o 'replace’

endswith(suffix,beg=0.end=len(string)) fr A A R 2 S LA ob) 45K, WK beg B end 15 7€, W& TS
E BV N2 B LA oby 45, 2Nk [B] True, #50Ili [A] False

expandtabs(tabsize=8) B string 11 tab £ F 4L HON TR, tab FF5E0AN T
TRAE 8

find(str,beg=0,end=len(string)) faill] str BB FAEFR RS, WS EE beg Ml end,
fRAETGUSERECHEA, BEREGHEHNRIE, &0
i [8]-1

index(str,beg=0.end=len(string)) Y5 find) HiE—F, HE2WR str NEFLRFES, NeSR—
ST

isalnum() MR8 2008 — D053 B F045 aB & = R i+,
N [E] True, 5 W3R [7] False

isalpha() MR 208 —PDFHAIF B A SRR, WikE
True, & 3% [5] False

1sdigit() QR TR 8 RS By, WHR ] True 75 3 [9] False

islower() mEFFFREPIRET 2L RKDERFERF, FFEIFIX
B (Ko KRADEH) Fria2/hs, WEz[E Troe, 7505 [E]
False

isnumeric() IR 7158 rp RS 84, WER[E] True, 503k 5] False

1sspace() MR R A&, WERE True, 7N [E] False

istitle() W R bR AL (W title() W3R [A] True, 7503 [A]
False

isupper() mEFHFRPUZTELO M aKRKDERFR, FFEAIX
B (X RKADEK) FRE£KRS, WEREl True, &0k [E
False

join(seq) VIR E FIF B AE N BRTT, ¥ seq FArAK TR SIF N1
T A £

len(string) i B 4

ljust(width[ fillchar]) R Bl — D RFRFER A5, A fillchar 3H7E £ K width
HIFT =158, fillchar BRI T

lower() PR A RS
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(453R)

R 2 Th&E

Istrip() P A R 2 T R TR E A

maketrans() G AT N A SR, X TR PSS e L1 1R
TR, F—1TSHEFHE, RATmEEBRNTERR, 521
ZRAWE T, o) H by

max(str) R [l st P i oK) R

min(str) R Bl 7 H str o i /Y B

replace(old,new[,max]) B E A strl 08 st2, W max f55E, WEAE

it max &

rfind(str,beg=0,end=len(string))

RALT find(eR &, ATd 2 WA IR 1K

rindex(str,beg=0,end=len(string))

H Al T index(), AvitfEMAT BTG

rjust(width,[,fillchar])

R [E—A R R AN, I fillchar (BRIAZHE) HFE
£ K width ()3 755 56

rstrip()

A 3% - A5 B R ) e

split(str="""_num=string.count(str))

num=string.count(str)) L str 73 fEFF R H, W num
AieEE, WG num 755 .

splitlines([keepends])

AT O\,\d\n' D) bR, IR EBl— NS BATIE RN TR
%2, WEZSH keepends A False, WIAREHATAF: WHRAN
True, W fREE 1T RF

startswith(str,beg=0.end=len(string))

fitr FAFEE 2 B LA ob) 3k, A&k Bl True, 75 0Ji% [8] False.
' beg Ml end F55E1E, WIFEFS E EHE AR A

strip([chars]) £ 8 EHAT IstripOAT rstrip()
swapcase() B RERERNDNE, NEEERAKRE
title() iR [E" BRI A R, R B A Hia E A2 LR S TR,

ORI CI astitle()

translate(table,deletechars="")

fR4E str za PR (.5 256 NF4F) ¥e#e string 7455, 2
i e A7 i 3 deletechars 2%y

upper() RPN FRENRY

zfill(width) R [BAHC O width )R/, R RA 055, AlfE7E 0

isdecimal() AR ES RAE R W2, WRE tue, £
W3R 9] false

int(x) ¥ x i — AR

1.5.3 Flzk5T4A

A 2 7& Python & FH 1 &4 254,

o

Fe i 3 A B 45 . Python IR T HES “[]”

(&S, fEH “.” 2, AP REEER ALK —2, PRSI 0 5.
[ 1-11 62— 513, RLEE 5 75 be B A [F B0 T A 77 55 #5 &R B AT

>>> listl = ['Google',
ss lists? = il 2. 3.4
>>> list3 = ["a™, "b",

30

'I'I'CII -

'Huawel',
S 17
"d"];

1997,

20007 ;




E1E BiftiEis Python

=>> TistdA=["all of them".listl,11st2, 1ist3]

2y prant (Tlistll0]:s Y listljO]})

1listl[0] : Google

2>> prant {("lLisE2f1:5]: ", 1ist2[1:5])

list2[1:5]: [2, 3, 4, 5]

>>> print{listd)

['all of them', ['Google', 'Huawei', 1997, 20001, [1, 2, 3, 4, 5], ['a', 'b', 'c',
'd*] ]

23> prant{last4a[1] [1)])

Huawel

(B 12 858 —AN303R, AT RO SR B A0 A T2 2, el BAE A append() /774 #s
INAN I .

>>> list = ['Google', 'Huawei', 1997, 2000]
=>> print ("S=TmaxH : " listiz])
FB=ALEN : 1997

>>> list[2] = 2001

>>> print ("EHEHE=ILEN : ", 1list[2])
EFEHE=TILHEN - 2001

>>> list.append('xiaomi')

>>> print (MIEMEBEMERE—TIIKEN ¢ ", list[-1])
BMEREE—TIGHREN ¢ xiaomi

»2> list . ansert (2, 'gg')

>>> print ("EFE=MUEEHAKITEN - ", 1list[2])
HEHE=THME EBHAKITREN - qg

[l 1-31 MIERFIZR HHIZEA e E

>>> list = ['Google', 'Huawei', 1997, 2000]
>>> del 1list[0]

>>> print (list)

['Huawei', 1997, 2000]

FUFEH L AR IE, WAIRN + A * WRRERS TR0, + SHTAAAE,
* BHTEIIIE.

255 Teniil, 2. 31) $IRMFNFR TR 1en ()
3

s i 20 3] o 4, 5, &l #+5HTHENEK
[1, 2, 3, 4, 5, 6]

>>> ['Hi!'] * 10 $ *SHTEENE
['Hi!", 'Hi!', 'Hi!'', 'Hi!', 'Hi!'', 'Hi!'', 'Hi!'", 'Hi!'', 'Hi!'', 'Hi!']
¥3> 3 din [1, 2, 3] # AT TR 2 AR T
True

»>> for x in [1, 2, 3]1: print(x, end=" ") $i YR ICE
1 2 3 >> max([1,2,3]) #1R [8] 51 3= fg KAB

3

>>> min([1,2,3]) R [8] 71 3% d /IMEL

1
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FIRH)HE IR 2 Wk 1-5.
& 1-5 FRMEARE

4 il I BE

list.append(obj) {EF 3 R BIAINFT X R

list.count(obj) Zit R TR VIR IR IR AL

list.extend(seq) (EFIRARRE—IRYEB I 7 — e P 2 ME (B PIERY R KRR )
list.index(obj) MFIER R MBS — N LEC T = 5 2 &

list.insert(index, obj)

R xd Rim A G R

list.pop(obj=list[-1])

BERIIRFH— i BUARE—1IGR)

It Hikk Al

ZITE A

list. remove(obj) % PR 7 2= T A ) 5 — UL EC IR
list. reverse() JREFRF TR

list.sort([func]) X} JR A 23 ATHE

list.clear() iBEYE

list.copy() CRHPTIES

TUH S5 HIRRAL, H “07 ke, “.7 s,

AETFAIR T 2, JTh e

i), T

PAIEE, AR SO H e R I E FOR, el BURAIR A Z= 51k Vi 1A

[~ 1-41 TR .

>>> t = ('Google', 'Huawei', 1997, 2000) +E X — 1 e

>>> t[0] MR —E VT RN T R

'Google'

> vli=1]

2000

>>> t[0]="Baidu’ HEHOTH AR 2 H e %

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: 'tuple' object does not support item assignment

=>> b={) #3E X — oA

>>>

()

>>> type (t)

<class 'tuple'>

2 1=1{1;) #FEX—NTRE AN ENITA, ~, "2 HFFE

%ss (1) —1 $ EE (D FT 1, A&xdH

Eriic
TR, LHITERAREERHGN nRfERAEAT, WRTHRNFENTTERERZ YR,

AL REXNHN LR HI T ER 2 o] AR ), AH e i [R)IX A1 K ae AN AL .
[R5 1-5] SeAHAIFEAN TR 2SR,

%5 a—[i%at, "ht $5E X —1FFK a

>>> b=['c', 'd"] $EN—PNHIED

B> (e “E', 4) $EN—PILAH t, BN ERMAIE a

e ot B

32



F1E BaE45 Python

(Iel' '|:El'r ['a', Ibl‘]}

>>> t[2][0]="x" $X—BHETBR a0]=x

25> B2 [T1="v" FX—HHHETESR alll=y

s 4 $351E a

['x", "y'l

e

(e, SRy Rt Tt

>>> t[2]=b $t[21T8RAMZESE a, XANMERTLEREBEK

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment

an R A Eon A RN TC R BIEBAZ L, L A RIETCH KR — P e m A S tANEERR,
B 7R, oASA TR EIERN.

154 F#

—{2 37, FATSEBp e, JHERE S, WS E R (key) AIRHEE X
(value) . fEFHLE, FEEKRIKIHIE (key) ZME—1, EAR K EELE X (value) B]HEAH
[6]. Python B )7k 2 EEXT (key-value) HRIIESR, HAFMITEEANFR. EX—1
FHARE R L X i S ((FEE, BEXNZEEH “,7 2k, Flan.
sy dict = § "hello" =" 4R, "world" =Yl .} FEN —PFH dict
»»> dich

['hello”: “4RFY, "world': *{HAE'}
>=> dict]"hello'

"RAT

>>> len(dict) HTHEFHRITTE DN, PR EE
2

>>>str (dict) i, LRI BN 7245 5B o

"{'hello': "fR&F', 'world': '{HF'}"
FHE AT LURAE{ATE) Python XF 5, BERTPARARAEXT R, Wa] LR B E KM R, H
AT BB R EOE
(1) ARV — AR BFK. SIZEEE — NRORE K, 5 —AME R 2B
L6 1-61 AN vFR— Bt BLPE IR

>>> dict = { 'hello':"ff#f', 'world':"i5 ", 'hello':'world'} ## hello HUEME N
world

»e> dich

{'hello': 'world', 'world': '{{t#'}

(2) RN eIAZ, Prelaf UHE Y. Frrepaocdn s, HARNALT, RIgE e
ZUNAS ] 2B R

(7B 1-71 B8 UM AN AT AR R R

B od = [ Sat=l _Ihred. [Fatlitabet} FEEEIR, SiREE
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Python BEh{LE4EHRIENT]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: unhashable type: 'list'

[ 1-8) .

==~ d = { ‘a'-1. 'b':z2, ‘e':z3, 'd':A ‘'e':5 "'{':6 3 $EN—FH
>>> for key,value in d.items/() : #d.items () FiEREI—PHEN I CH (key,value)
print (key, value)

Hh @ Q@ 0O T
N U s W R

V

>> for key in d: # DL R BUE
print (key,d[key]) #python Mmifi4adt, 5 E—1T7HFE 4 MK

H® QO T p o
(o) W6y =N VR WS T

>>>

[ 1-9) B,

x>l = §f "al:l. Ybrrd, Ye'z3, Td':4d. 'e':5H; S 6 }
=>> d'b' 1=’

>>> d

ffart: 1. Tbf b, el 3. 'di: 4. el 5 52 6]

Ut 1-10 BERT$oTER. TR — s, Wbl —kERBRhfA TR, 5L
T, A ER — T A del Ao

>>> del d['b'] #MiRE b

>>> d MIEREE b 5

s el IR o B S & o B = e R e
>>> d.clear() #HETTFH

>>> d

{}

>>> del d 4 - i

>>> d BRI 5, i d AR

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'd' is not defined

Python =~ it () N B 7 ¥ 0] 2 W3k 1-6.
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* 16 FHNERLGZE

BFR I gE

radiansdict.clear() i B - B N P 3 e &

radiansdict.copy() iR [B] — A~ B v B2 A

radiansdict.fromkeys() Bl — i, PRSI seq LR MIT A, val 'y it

P A I U A 1

radiansdict.get(key, default=None)

i[85 E AR, WIREAE S, Wik (6] default

key in dict

o AL 7 B dict v, D) [E] true, 75003 9] false

radiansdict.items()

VAR [B] AT k6 B 1K) o 2 20

radiansdict keys()

LA R [B] —~ 5 BT A

radiansdict.setdefault(key, default=None)

5 getO)ZEel, (B REALEE T8, ISR E 1%
B N default

radiansdict update(dict2) 8B dict2 188 /ME X 8 3 B dict

radiansdict.values() VL% 3% 3k [B] - st (X Pir A 48

pop(key[.default]) W B = B 25 e B key PrXTH(E, IR[EMENHEMIBRIIE. key
[ B, iR[E default {§

popitem() AL [ B BR - S B — 0 AT C— R B R B X )

155 &£&

G set 2PN EFAEE ILRE, EATREFE RN AAERERE tER. £ RIE

Y £F union (JXH) . intersection (AZ) . difference (#) Ml sysmmetric difference (XfFRZESE)

f£ Python 1 A] PAfEA “x inset” SRHAIWT x 2 SEE S, FH “len(set) ” KIKEE R IT

=18, ¥ “forxinset” KiBHESGHH TR, HHTESAIITTRME, BRESA
YRR RN BV R EEE

[ 1-11) 26 1@ ORE W

#EIEES x HBEDTRIHK
FOUREES v HAIERI LR A A

>>> X=set('"abcd')
>>> y=set(['a"',"'bc','d",10])

>>> X,V HTE %, v

({la'r 'b|’ Td]r |C'}f {la'r ]dl, 10; lbcf}}

> Xk ¥ FHUAC £

{|a', |d|}

>>> x|y FHUIT 5

{IC', 'bC', ler 10, '|k:)l’r Tal}

>>> Xy 1EE, Rrax B, yEEAN

{lb', 'Cl}

>>> XMy PR EE (WExK yH, EASHEMNHBIE —F$)
{lbc'r 'CI, 10_, lb'}

[np) 1-12] EHEREITR.

[l 22 33 A4 1 1. 2]
= set (a)

b - > Nl —
>>> b
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=>> b
set ([33, 11, 44, 22])

FAMERHRIETS WE 1-7.

& 1-7T FEEWNERRE

£a 1A

s.add('x") s Il — T3

s.update([10,37.42]) £ s TP 2 I

s.remove('H") {% F remove() n] DA B — T3

len(s) set {2

X in s M x B2 s TR

x not in s M x 2 B A2 s A

s.issubset(t) AT s<=t A2 S s PG —PuRALtF
s.issuperset(t) AT s>=t e S t FHIRE— P IuERARLE s 7
s.union(t) T sft ik [Bl—AFr i) set 75 s flt PRYRE—P o R
s.intersection(t) AT s&t iR [Bl—/NHT ) set G155 s At P AT
s.difference(t) AT st iR [Bl—F ) set F s PHEZ t PERANITLER
s.symmetric_difference(t) AT s tiREBl—FH) set Bl s It P AERNTER
s.copy() R [AEE 5 s [ —N % &l

s.discard(x) W IRAE set “s” HRAEFETUER X, NIHBR

s.pop() Ml ER H [B] set “s” Hh i) — P ANHER L ER, WR %S, WG| K& KeyError
s.clear() MIER set “s” P A LER

N

AE)

union(). intersection(). difference()#7 symmetric difference()#y JEi= F £+ (non-operator 7 /&

’t ~ W sunion(RHEH) AN LT A TERML (iterable) 4 5. MK, T

ZREFRK (&) BRSZELAZELHN R

Z

1.5.6 PR

EH e HUh A TAE yix)REFE R, x REEE, y 2R ()INE. £5F%,. H
Ak x il ARRESEERE, fJllad/mds. SR, 7Tl MR, T2 BATA NHAEMA

KRG,
[onf5] 1-13 ) CATe] L 204l v R BB, € PR 2 fun(a,bh) Kt H LK N a, FIKA b,

=N h ST AR .
==> def funla,b H) : tdef E N PRE fun, Z¥ N a, b, h

s=(a+b) *h/2 HEABEMNEBRTE AR, EEBATEIEA 4 M TR

return s 43 [7] T A
>>> fun(3,4,5) $IHE EEN 3, TN 4, &R 5 MEREHA
175
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F£15 HaE45 Python

BRI H )25 2%, $m N OB A ARSI B 2 R 3R R R A PRI R 'S 1 eR 4
ER SN, FTRLGEMcSE ANy, JAAChS &, HhnAs Fr el it

[R5 1-14]) RN ARG E0E, A

%55 for a:b,h in 1{8:4:5); (7,5:.9): {12,45.20) . (12.148.8). (12.5:8)]: HEil'F 5 Bk
[iE2

print ("L}, FE{}, m BB, MAN{}1". format (a,b,h, fun(a,b,h))) #FHFH
IR E format

LE3, FIE 4,5 58K, MmN 17.5
L€ 7, FIE S5, & 9 BIEEE, M N 54.0
LI 12, T 45, & 20 B, AN 570.0
L 12, FE 14, & 8 MELE, MM 104.0
L 12, FE 5, & 8 WELE, A 68.0

A T fun(3.4.5) 3 FANEW, TN AT, X RIS OR

>>> def trapezoidal area (upperLength,bottom, height) :
return (upperLength+bottom)*height/2

>>> trapezoidal area (upperLength=3,bottom=4, height=5)
| B
>>> trapezoidal area (bottom=4,height=5, upperLength=3)
17.5
>>>

£ i H I B B A% 3 2 HOn i 2 8008 7, IZPF S EU AL A T DUE SBCE T AN i 32 5. 465
R, BN AT e . RN THE IR BN RS N 5, #UaT LUE U BRIME S BT R 2

>>> def trapezoidal area (upperLength,bottom,height=5) :#& XERINMESEL
return (upperLength+bottom)*height/2

>>> trapezoidal area (upperLength=3,bottom=4)
| B

>>> trapezoidal area(3,4)

17.5

>>> trapezoidal area(3,4,5)

17.5

>>> trapezoidal area(3,4,10)

% o 0

42 BRI B 5 L LT R A B A5 Y B« ﬂ

KT REGE G2 B NZ R IEA L R PIRME O

(D) XA AT R S5, R BOTCk R L, 20 Python FrifE i R vh (1) 5 17 £
Hr. T

(2) X A] R BRI 28, KT LA HAE, 40 Python ARERHERM PRI FIE . F
. &5
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Python B E4EHRIREANI]

[ 1-151 2561359

>>> def change nothing(var) :
var="changed"

>>> def change mabe (var) :
var.append ("new value")

>>> paraml="hello"

>>> change nothing (paraml) HEANZENFFH, paraml F{EA SR
>>> paraml

'hello'’

>>> paramZ2=["value"]

>>> change mabe (param2) #HEANSEHONYIER, param2 WA AT CAHE R B0

>>> param?
['"value', "new value']

1.5.7 FHiEH51EMER]

1. F4=F

Python )25 F#2 Il — /B2 KB MFHATE R (True B False) SR & 047 HIAKHS
Pro ZFAEmlIrmAEmE 1.26 Fiow.

FHAR

FH AR
PITHERE

K126 FrHEHIHIE

if {EA) [ — I T -

if Zk1F 1:
iEh) 1
elif 2&4F 2:
) 2
else:
Ha) 3
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$1E BHNEYS Python

iR WREM 1 NE, WPHATES 1; WRES 1 ANE, &4 2 NE, NPITiES) 2,
MREM 1. F4M4 2 HANRNE, WPATIER) 3. Hr elif il else i) A R LF .

[~ 1-16] ¥4 FHAHSLREN Ix_if py.

1 def score(num) : #E L REL IR R T3
2 if num>=90:

3 print (num, 'excellent’')
4 elif num>=80:

5 print (num, 'fine')

6 elif num>=60:

i print (num, 'pass')

8 else:

9 print (num, 'bad’)

10 score(99) #AHHKRE, TH

11 score(80)

12 score(70)

13 score(60)

14 score(5H9)

a2 & 0 HUT python Ix ifpy 55 RI0 F 455,

99 excellent
80 fine
70 pass
60 pass
59 bad

if BT LU ARSI A . B GREER as by ¢, WIE a<b, 4 c=a,
Z c=b. FATAT LU —FARHS S BL.

5>> a,b = 3,4

wus @ = g if @ < b else b ¥ R a<b, W c=a, W c=b
»>> print(c)
3

>>> a,b = 5,4
Sty e = o bl e By al e
23> printic)

4

2. EMEL
Python A P77 ZORSEBLIE . while 54 H1 for &),
while &4 TTT -

while 2514 FIW-
HATIEA] 1
else:
HATIER] 2
MEEAIRCAERPATIEA) 1, AR AR O RN PATIES) 2, HSEHEAREIE, B
4] 2 Fh—E W AT . k. while B4 4 KM AT LA T -
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Python B ai{tiE4E IR

while 2k14HIWr:
PATIER] 1
PATIER] 2

while &4 )RR 1.27 P

BTN —RRHE  mpgm

4 ,
= bt
#MiTiEA)I

K 127 while iEa] L
[ 1-171 % F i RRS R 7 9 Ix_while.py.

1 flag=True
2 while flag:
3 input str=input ("please input something, 'q' for quit.-> ")

4 print ("your input 1s %s" % input str)
5 1f anpubt sbkr—"q"':

6 flag alse

7 print("You're out of circulation.")

fEa A % 44T python Ix whilepy , FFZitEmAN 7R/, Z5RWNT.

please input something, 'q' for quit.-> hello
your input 1is hello

please input something, 'q' for quit.-> python
your input is python

please input something, 'q' for quit.-> g

your input is g

You're out of circulation.

Python for ¥ 0] LLiE iR 2 L H , tn— AR ek — N FFE . for M I — BeAg =X
ke

for <variable> 1in <sequence>:
<statements>
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£15 Baftis4s Python

else:
<statements>
[=f5] 1-18) 145 1~1000 [¥) T B E K F.
>>> sum=0 #5E SORAFIEE B sum, #IEEA O
>>> for 1 in range (1000): #rang(1000)=4— 1~1000 HJEEEHH|FE
sum+=1 #2591 sum=sum+i #17T N
>>> print (sum) HTEN S R
499500

I break B4 F1 continue iE4): M F R = ERHEMEIA], break Fi2TWr, Bk
H YA A, DNEEEPATTEAR AN BT A 1ES); continue FL/e 48%L, FiFia{T % continue Ak
f, AHBHAT continue /5 ITEIMER), SEEIEAT B —XK0EX HIWr. F@Es — 172k 7 M
H WX A

[ =% 1-19] break i&4)Fl continue & 4] ELHE (Ix break continue.py)

print ("break—————————————— "
count=0
while count<5:

print(®"aaa®™, count)

count+=1

if count—2:

break
print ("bbb", count)

D =l oy N LW N

9

10 print("continue————————————- "3
11 count=0

12 while count<5:

13 print ("aaa", count)

14 count+=1

15 1f count==2:

16 continue

17 print ("bbb", count)

A 4THIiE4T python Ix break continue.py #5340 T 455 .

aaa 1

conbine———=— = =
aaa 0

bbb
aaa
aaa
bbb
aaa
bbb

=W W N =

41



Python Bt iZ4ERIEANI]

aaa 4
bbb 5

FRATE 3 break EHHEBEH 7 1H¥F, 1 continue H 2Bkt 7 H b —25 (Fith bbb 2 FIH—25).

1.5.8 AHERXR. EXFMEMET

52 Python 5 K DIREZ —, BRUIRES RN M. BAREEL A LhdfE
WAL B IXT R BN RNESHE N uRITGVIR, BERAM GRS R, 1%
s A EIR. EREAMWINEAWNTTE: iter() Ml next(). FRFHE . FRITTHXT
] 02 kA8 .

BER T — P aEAT R, BRSNS S

(1) "R : MR —DXNRE  iter ik, XMW Z2 D EANR. 7F
Python "', FATLE [ H for RXTFEAXT RFATIE Dy, HRB$8 7 X SOt 2 BT R, &
WEAE SR o 8. for fEMTFERI H shi FH ol BN BB iter J7VEIREN—MIEACES,
for AT B 218 FHiEACAS 1Y next 73R F— ooz, S aEAAEE AT R IF) next 77745 K
Stoplteration 53 & I, 455 for ¥

(2) AR : MBI RFAE _ iter . 7M. next J7vk, ENXTREZ — MR

(3) AEpkas: A2 —RIPRnEAes, MEETENA AR, MA R4
253 IXFER] LAE 54 CPU M AF. A W77k n] CLSEI A plid -

® A B R, A def L REL, 1A yield M 2 return 5 &) A4 R, yield % 4)
—RIBE—ANEER, BEHENERT REALAJBAGRES, METRANE B 693b 77 4k 4
PAT.

@ AMBREXN. EMUTH IS, AFRIRIe—3F REF[|RH-AH T EF(). 12
AARBRBEXRET A NAERSERT R, BALIE—NAE, A EZHRA
i ) .

=F AR A2 1.28 Frar.

— iEK 25 — 4 RL 2%
A& K& » 55 (FEFF&E. FIER, TAH)
—> FH

B 128 AR SR, IEAREAA AR K R
[BEAWS B S OREP E v NS 2 7/ N ! IS o955 Sy L S 7 N Be S A v S N T 1 B 1 T
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0~ oy U W N

e e i e e
=W N~ O

$£1E BHIE4S Python

[~ 1-20] €5 — i R4 X R (Ix_iterator.py) .
class MyListIterator (object): # E SEAREREE, HE MyList B R RIECERE

def init (self, data):

salf.data = data + LiaR
self.now = 0 $ HEiiEAE, #1EEN 0

def iter ({(=zelf):
return self # R[ENZXSFAIECERELRISEH]; FAEHCCHZIEICEE, FrbliR[E] self

def next (self): + EARES SRS i
while self.now < self.data:
self.now += 1

return self.now - 1 # R[BEIGHEHEE
raise StopIteration # BB EAFR, WMHRE

[Al 92k MyListlterator SC81 | iter  7iEHMl next Ak, FrLlER —MiEACHEN %. H

T it FEARMREERE (K5 , BT R, EIRR LR AT
4

D -] & N &= W =

e I e e e el i i i i te)
O O~ oUW N O

T TS = b v P 5 4K 2S MyListlterator

my list = MyListIterator (5) ¥ BRIk
print ("f#H for K HixEiCEE")
for 1 in my list:
print (1)
my list = MyListIterator (5) ¥ B ARET R
print ("f#H next X HiELE")
print (next (my list))
print (next (my list))
print (next (my list))
print (next (my list))
print (next (my list))
my list = MyListIterator (5) # EHER RN R
print ("[AR{#H next # for ik iAEE")
print ("SEEHMIR next")
print (next (my list))
print (next (my list))
print ("B{EH for, EMNE=AICE 2 FTHEHH")
for 1 in my list:
print (1)

s RIT

£ H for MRk Pk 4%

ﬁr_;&-w[\.ﬁl—'t’:ﬂ

H next Kk isAC3
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Python Bt E4ERIEANI]

= W N = O

[F] A} {# FH next Ml for ik ik as
Se IR next
0

1
B for, R \NEHE=ATTEK 2 bk
2
3
4

MNEERFTUUEH, for fEHERF EBZRAH 7EAER  next i, HHiEH
MyListlterator 5% I H 3)45 R for {53 .

[ 1-21] G5l AT R

1 class MyList (object): ¥ & AR R

2 def init (self, num):

3 self.data = num ¥ Liaf

4 def iter (self):

5 return MyListIterator(self.data) # R [aliz AL AU F AR 2R 1Y SE )

R %t % MyList SEEE | ter F7ikiR[E] 7 iEARER KB SE], FrLLe & — ARl &
i i el A for 1534, AAIfEH next(). for #a¥ 5L )i Fid 721 H MyListlterator [ next

ik,
1 my list = MyList (5) # A3 — PR AR
2 print ("EH for T KEH AT R my 1ist™)

3 for 1 in my list:

4 print (1)

5 my list = MyList (5) # B3 —DALEA R
6 print (" next Kik[hAHE AR my 1ist™)

7 print (next (my list))

8 print(next(my list))

9 print (next (my list))
10 print(next(my list))
11 print(next(my list))

et
i H for A KBHATIEAT S my 1list

ﬁF%NMI—'G

F next K[ 1ER T R my list
print (next (my 1list))

d



F1E BIMLE%S Python

TypeError: 'MyList' object is not an iterator
Mz 745 RamiE, nlEAA R EE A next  Jivk, NWJGEEE nextOBE T # T .

LB 1-22] G2 — ks, B X RERE—ME, RAAEH yield iR [#]H[E] 5528 .
MR A AR IR A IRACES, BB VAR MY, B iter  J7VEAN next Jiivk, AREM
TR TT iR B A RS

1 def myList (num) : ¥ B RS
2 now = 0 # [EEE, FIEEAN 0
3 while now < num:
4 val = (yield now) # %[0 5 REAUE,
5 now = now + 1 if val is None else val # val N None, ZACEBER 1, &N EH
BOE JANEEN val
8 7 A S
1 my list = myList (5) ¥ H3—DERSX R
2 print ("for TE¥HiED;A KA myList™)
3 for a in my list:
4 print (1)
5
6 my list = myList (5) ¥ H3—DERSR
7 print ("next WA KAF myList")
8 print (next (my list)) # R [ S ETEE
9 print (next (my list)) # IR B H kA
10 print (next (my list)) # R [P ETEE
11 print (next (my list)) # & [E HEnEUE
12 print (next (my list)) # R [E HEAE
BATERUE
for ¥ H4 s myList
0
1
2
3
4
next ¥4 A myList
0
1
2
3
4

HA yield K1) R EA R A NAS, yield AT PLEEEON return, & [H] 5 HMES A
AR return IR [9] 5, eRECBEG ARG A 2. 7E E 4 A next J7i%kuk ] for i8] it
17 B —IREACET, R M yield F 2 FaEidT, EEER] 1 yield.

1.5.9 WRME. XEH. REH

Python "X RIMAME, K (RARERD ZEEAZERE, WRMEHNAER, BAT6e

FEEF A i B™ E bug. N HEIEUE fa] F K6 5 R G X RS 2 R 25
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(5] 1-23] A RAERAE (testFuzhi.py)

¥ encoding=utf-8

objectl = ["wWwill®, 28, ["Eython™, "cCi", "JavaScript"]]
# AN RIKE

object2 = objectl

print (f"id of objectl {id(objectl)}")

print (objectl)

print ([id(ele) for ele in objectl])

00 =] o N &= W

11 print(f"id of object2 {id(object2)}"™)
12 print (object?2)
13 print([id(ele) for ele in object2])

14
15
16 # Z=AMN objectl , A% object2 HIZEML
17

18 objectl[0] = "Wilber"
19 objectl[2].append("CSS")
20 print ("H¥E i objectl ZJa")

21 print(f"id of objectl {id(ocbjectl)}")
22 print (objectl)

23 print([id(ele) for ele in objectl])
24

25

26 print(f"id of object2 {id(cbject2)}")
27 print (object?2)

28 print([id(ele) for ele in object2])

ﬁiH'Alﬂaﬁﬂpq].29]7,ﬂ\o

iﬁ of pbjectl ?Eﬂ9155$35;441
["Will', 28, [’ Python , 'Eﬁ' Ti 1h 11}* 1]
[ 28 leuu_lu?éé 1n'wﬁéwn 7 120
lﬁ of “}JH & .Fth
['W111' 28, [ F Thnu : "ﬂ
[28 letu_lu?égﬁ 1620843312,
[__LTII ']l—' 'f'_']__v

11‘1 of ob Jb—l T’1 _Jnl]l:!li:lti::::lrlal‘;l;‘-j;
" VWilber' , 28, [ Python , "#
(2200166822 |h 1ﬁ“r 2210

id of objectd 30

" ¥ilber , 28, [ F",ttl_ 1,
(2209166822176, 1620843312,

K 1.29 X RB{EBRIE
IR AR : BB 3 176U | — 14N objectl WA, XA FETE R — list XT
R, 5 517K objectl TRZ5 object2, ASSITEN'EATAEAIE A HIX RAENAZH bk Gaiad id
Eliﬁ) . oy 18 Fl 19 /712K objectl, 2RJ543HI4TEN objectl 5 object2 fE N FFH HHBhE. Miz
T RKE, ik object]l L& object2, EAITHRRI B — WAL, BIFE [a) 1 &8 & B — N X
%, W2V “objectl is object2 and objectl[i] is object2[1] ” , X} object]l HJEEAE [FIFE 2 [ 3]
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object2 I, FTEN object] Fl object2 145 AL

[l 1-24] H B H#4F (testCopy.py) -

1 # encoding=utf-8

2 1import copy

3 objectl = ["Will", 28, ["Python", "C#",
4 4 XNREH|

5 object2 = copy.copy(objectl)

6 print(f"id of objectl {id(objectl)}")
7 print (objectl)

8 print([id(ele) for ele 1in objectl])

9

10

11 print(f"id of object2 {id(object2)}")
12 print (object2)

13 print([id(ele) for ele in object2])
14

15

16 # AN objectl ,2RJ5H object2 KA1k
17

18 objectl[0] = "Wilber"

19 objectl[2].append("CSS")

20 print("HEi{ objectl ZJ/a")

21 print(f"id of objectl {id(objectl)}")
22 print (objectl)

23 print([id(ele) for ele in objectl])
24

25

26 print(f"id of object2 {id(object2)}")
27 print (object2)

28 print([id(ele) for ele in object2])

Al%ﬁﬂ[&q 1.30 [Tfj\a

1d of DbjECTl
[C¥will’, 28,
(3181600370904,
id of DbjecT'
['Will®, 28,
[318 thH |HHH44
H-PTH11H t17)5
1d of objectl .

1816018220
[ Py thi ] :#?;
1h'wﬁ43312T 318
318160 Uﬂlléé
[’ Py rthon’ , " S
16208 44412, 318

3181601832072

"JavaScript"]]

?Javaﬂcript’]]
1601831880]

' JavaScript’ 1]
16018318830

["Wilber', 28, [Py LCE, T T

3181600373536,
ig of ij ~t2 3181601907144
['¥ill’, 28
(3181600370504,

i 1.30

BRELK N object2 #EATIRME,

1670943312, 318160182188

8, ['Python', "C#, avas

Jdadvdal Pt
1629843312, 318160183188(

R B AE

(RS : 5 testFuzhi.py ANEIHIA2, 28 2 173 A copy fbt, &5 S
a2k EHERIE. MWE1T4 K%, objectl 5 object2 F5IHIN

T8 copy e copy

FHRIARNE, BNV T MAAR BT R, BN &6 R E— PN LE . 2501 objectl[0]

= "Wilber"J5, objectl X156

ATEELGH T HI R

&"Wilber", 1M object2 15457

47



"Will",

AT objectl[2].append("CSS")E} object1[2] I HhEFf A AT, object] 5 object2 HI%HE =

TR VE R %K.
S MR E I8 copy BB HT ) = i BR ZX copy ()X object] i [ 4 R AT R i,
SR R B A IR A RIME S object2 R .. A SAIE — NI R, XAFFH"
objectl is not object2", HEXS T X R o E, i B il R 21 HIRIG o= 15| H(A AR,
gt i, "wilber[i] is will[i]". 4% object]l HEATE S tHF List B28 — /N IC R A T AR AY,
[ object] XFRZE list B — P IoR SEH MR R, HZ list FIE =17 e Al
R, BHEERIEASTEFRIXN S, object] MHZ LSS 2 miAH N Hb 2 v 3 object2 |

[

O ] & N W=

e I U R R e B b, S ] e S e ) e O e ] e O] e e O s 1 g 55
N & W H O Wwo 0y 0 = W= O

48

Il 1-25) REGERIE (testDeepCopy.py) o

# encoding=utf-8

import copy

objectl = ["Wwill", 28, ["Bython", "C4", "JavaScript"]]
¥ X R

object2 = copy.deepcopy (objectl)

print (f"id of objectl {id(objectl)}")

print (objectl)

print ([1id(ele) for ele in objectl])

print (f"id of object2 {id(object2)}"™)
print (object?2)
print ([id (ele) for ele in object2])

# Z N objectl ,RJ5H object2 ML
objectl[0] = "Wilber"

objectl[2] .append ("CSS")

print ("H i objectl ZJF")

print (f"id of objectl {id(objectl)}"™)
print (objectl)

print ([1id (ele) for ele in objectl])

print (f"id of object2 {id(object2)}"™)
print (object?2)
print ([id(ele) for ele in object2])

fras R 1.31 Pros.

[ Wlll EE:, L’ 1:'_ fhun ; 3' # . JavaScript ]]
[llrthiiJH ’é lﬁjﬂrﬂ rth 1151605881528 |

[ ¥ill® EE,

[llflhnié:n 24

= ol FITH]: '||—' Tl_r ‘0

id of nkww 5 o | llfluu?iijluu

["Wilber' , 28, v, 'C#, ’JavaScript’, ‘€SS ]]
[llflhnié;iéfh lh'h -”fH, 1151605881928

[ Wlll ':'- [ FL Thiln : n.' C# . " JavaScript’ 1]
[llrlhllié 0824, 1626204368, 1151605980896]

K 1.31 EEHEE



MIBITERAKE, INEEE DM, 2t 7 — T 5N RIEEMILEXTR . @il
copy AR B IR & | BREL deepcopy()XT object] $5[A] FIXT RATIR E M, 2R 5 iR & il 4 B r1 8T
A RBEZS object2 AL . Sk EHIREL, REHIHSEIE PRI R, X451 "object]
is not object2", {H X T XA R u &, IRE HlE = EHr A — 0 CHFFIRIE L, PRV ,
A e el il B B aG e =i 5 (A festibl) o« W2 36, " objectl[i] is not object2[i]".

il — SRR

@ MTRFHBER (IF. FHPF. ASFTEREIBEEAGTA) A L —H,
BAARNEAR S T 75 A — AT R, A FAROEEITAITATR. ME, BALR
Ve 5 R B4 AR B4 0 OR 2 — 4549

® WwRAMARZTRALSRTEAMNE, KAHHKAREH A £, XK %L Python
AR BN — AP RALAE], T RS RFRAN R TA, WwRENGIEASF,
RN A FIRG —0, R A D EFIN-5-256. ERAETREG—H, THAA
., RGPz E, w8 132 .

222 1mport copy

> 5 --'_|1:'-. a ,2)

K 1.32 JohESE

Z MillFSEhk Python RfE
AL LN sE FH -2k &2 2] Python 18V .

1.6.1 £ 1: WA xR

BMED AT DT — WA 1.33 i,

49



I1x1=1

Ix2=2

2x2=4

1x3=3

2%3=6 | Ix3=9

1xd4=4

2x4=8 3Ixd4=12

|4x4=16

1x5=5

2x5=10 | 3x5=15

4x5=20

5x5=25

1x6=6

2x6=12 | Ix6=18

4x6=24

5x6=30

6x6=36

1x7=7

2xT7=14 | 3x7=21

!4x7=28

3eT=35

6x7=412

Tx7=49

1x8=8

2x8=16 | 3x8=24

4x8=32

5x8=40

6x8=48

7Tx8=56

8x8=64

Eix9=9

2x9=18 | 3x9=27

4x9=36

Sx9=45

6x9=54

7x9=63

8x9=T72

9%x9=81

K133 MO RE

i OB x, MIEE—ATH AR E: E NP y, BIE—1THIHLIFE x,
kg 1, BEAED x I

0. print #E. AL BRIUHKRER, ZsREOEIN 1K, %l — 7.

F=r: AR RRKEN 6 MFfFE, 47T, LLRREST.

A3 (example 99.py) :

F —* eoding: ptf g ¥
for x in range(1,10): #x EFEL
for y in range(1l,x+1): #v &M AL

print (f"{y}x{x}={x*y}".1just (6) ,end=" ') #HEAFIFERI TR, BATLIE
format, $FEKAM, HAF 1just (6) X%, KEN 6, AANTHE
print(™") $FTEN— 4T

RAE A 99.py, fEAFS & %A python example 99.py, i&1T

U'IEEI-IEUJ[\JI-—‘

l%ﬁﬂg 1.34 th’ﬁo

:h\github\python'lianxi>python 99. py

1x

1x2
1x3
1x¢
1x5
1x6
1x7
1x8
1x4

1.6.2 SLh2: KM ERIHE

MV R SRR RE SR, ANEOKT 20T 10 fioht, E&nT# 10%; HiEE
10 /36T 20 /5oy, KT 10 oIl 4% 10%5 8%, &F 10 o nl$Eak 7.5%:;
20 J37c3 40 JTou 2 lEE), =T 20 JiuiIER 7 nl g ak 5%; 40 J3oc®) 60 Ji o2 B, =T 40
Ji 7oL 4 Al HE Rk 3%; 60 J3 7o E 100 J3u 2 [BI), &1 60 J5 7uiI#ERsr il gk 1.5%; w1 100
Ji7ohy, @it 100 73 uiIER % 1%45E k. 1HE 45 EMANE I, Mk 2 D25

20



D 1 oy LN B L N =

= o
=

11
12
13
14
15
16
17
18
19
20
21
22
23
24

AR FAZHA (IR Ko FHEN.
RIS (reward demo.py) :

¥ —*~ coding: UTF-8 -—-*-

arr = [1000000, 600000, 400000, 200000, 100000, 0] #&EXFEHFE
rat = [0.01, 0.015, 0.03, 0.05, 0.075, 0.1]1 #&EXEAEFIZIE, SFEY|IER——XFMNM

while True:

i = input ("#FE(qBH) 2 ") AR P

1f 94— *g':
exit (0) HR T

if not i.isdigit(): FURA ZECE, WEFFHER, = AR
continue

reward = [] #E N KEHR, A —XETHENREE

print ("¥4&4: ",end="") FANAT

I=1int (1)

for idx in range (0, 6):
1if 1 > arr[idx]:

reward.append ((I - arr([idx]) * rat[idx])#RHE—X[AIRREFBIEREIIRF

I = arr[idx]
reward.reverse () PR EER, HW A ERH
i F{len freward)) — 1: fmREHE 1, HREEH
print (reward[0])

else:
print (" + ".join([str(num) for num in reward]),"=", sum(reward))

Hath B X EIR R &, FFRA

7 python reward demo.py K UCHIARIIRAR, 46 B 1.35 .

10000, O

1 = 17500, 0

10000, O

10000, O

10000, O + 6000, G000 1000,

K135 BIT&4R

A, AR BAZR>] Python B AF . ZIRAZH . continue HITER . HIERHEF

1.6.3 LAk 3: &BJARENE R T XHRYIZELAT(E]

FI IR — 3 H 3 R IR X (BREE 7 H 301, STHYE S TE], B =R B )L

RILEF JL47

A A S fE FHBREE os BT os.walk 777, 1#HH datetime BT 5 I (8] £,

o1



{Eﬁ%ﬂﬂq::

1 # encoding=utf-8

2

3 import os

4 1import datetime

5

6 # A e:\Job HxMTHX, rRABRBTRE, NI TRH
7 print (£"HEIR[E]: {datetime.datetime.now() .strftime('%Y-%m-%d $H:%$M:%S')}")
8 for root, dirs, files in os.walk(r"e:\job"):

9 for file in files:

10 # FREUCCAF By 4E 0T B 42

11 absPathFile = os.path.join(root, file)

12 # REZRS (8] 3% datetime KR

13 modifiedTime =

datetime.datetime.fromtimestamp (os.path.getmtime (absPathFile))

14 now = datetime.datetime.now () $ FRHCY AR [E]

15 diffTime = now - modifiedTime + IRHA [a) 22

16 # ITEIAERE R, 1just (25) RANEFAH, HALE 25 71, WA

17 $ diffTime.days 1REIGI AT, diffTime.seconds FnEF@ER T RESIMEE R EFPEL,

R B A it R 7y

18 # diffTime.seconds//3600: X 3600 FPEVEE R /N2
19 $ (diffTime.seconds%3600)//60: &% 3600 FPELS:, FX 60 FLEUEE, For4-EhiL
20 # print (f"{absPathFile}".1just (25), £™ELAfIE

[ {modifiedTime.strftime ('%Y-%m-

sd SH:BM:%S") }]

Al # B4 [{diffTime.days} K{diffTime.seconds//3600}/H}
{ (diffTime.seconds%3600)//60}45]1")

22 print (

73 f"{absPathFile:<27s & [A]

[ {modifiedTime.strftime('%Y-%m-

$d $H:$M:%S')}] A [{diffTime.days:3d} K

{diffTime.seconds//3600:2d}{ (diffTime.seconds%3600)//60:2d}4]1"

24

example fileModifiedTime. py, i&

92

)

¥ bR AR S R /7 4 example fileModifiedTime py
ITai Rk 1.36 Pras.
ﬂIIHTIH—| 2018-05-23 21:42:23

ERATE) [2018-02-15 06:30:46
JHT(8] [2018-02-15 ":‘...:: 32

:I.II"Il E Lpor : o H,_}TJ. dsx
nb\DSExportCVXT. dsx

'EJ:]EDEEEpDrtiﬂcard.dgz

a::jﬂﬂﬂﬁxpmrtWJEE.dzx
Job\DSExportXDXT. dsx

job\sVClientsetup. exe

uls ' TPTL. IIIL
2, __- ul& ."-._ sub
: :aﬁﬂﬂ
ob\subl,
obhsubl,

TET@[ 2018-02

“FEH[E—| ['.;;[j1[3.—|:j:|E.—|:j:|'5:+ :
ZB+(8] [2016-05-26 10:05:3
RN [39 18-05-16 22:28:3:

5 .“fEﬂiﬂ[ 018-05-18
1 ET|8) [2018-05-18

K136 E{T4R

AGFEEZ 0T LA Tz 4E 5 s ER N KA S

PB4 [ 97X 1507 1147]
B4 [ 97K 14A74857"]
BEar [ 97 14A75
PE4 [ 97 A 14A7
Fpar[717 R 13A15
Pa< (72711073

BB [ +=_.I:"‘HT1
B[ 5K
AL 4FK03m599
a2 [ 41“HT hn]

XAF, EEE A EATEE.



164 SEfc4: BAITRBEEXRER 3 25 HER

It 1~20 BECY, e 3 RIEEUH apple U, A 5 MAEEULH orange U, AHEL
& 3 IR EOR 5 1If%58L, BiH appleorange {R& . vEE, HEEfEHMAITACHD.

AR R Ha— BB, WHEER A for i3, #INE if else F#AF. AHIHH
HIse 2k 8 F 747 8 U0 A e, AR Mz AT 85 R anid 1.37 fios.

»>> for 1 in range(l, 21): ) )
I_...'[-"i it I: =1 I-.-I-.I | e’ [_'1 |:HZI:-:::+:!"| h :| + or ;_—11—[-_:;|:|:! [-‘E '-_!..i:l !—.|:+;}—| 7 :l or :j :I

B 1.37 PATACHS SEIR

HASLBORARMEI R, B 16 3 80 5 BUR, WA 0, WM TR 0%5=0 FFa6U v, SRR [
apple; WIRREAN 0, W/ TR 1%5=5 FFIEYI -, SUIE 7R/ 8= . B “apple” [5:]
R4 RN . AT or XY, print(A or B)HI& Y. R A N True, W45 RN True;
4 A 72 False Bt B, WR B /& True, NM&5 R True.

1.6.5 bk 5: —{TRBEAISKIE
AR AR AT AR SE BB 4 BYis 745 3R
ABIRR R 2 2 AR S U A et 5 AR T join #:4E .
(S5 p s AT 45 ] aniE 1.38 o

for 1 in rangetl, 21)]))

138 —{T/ChSszIg
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pip TERYEF

ESEPRgn S Python FEFPI =& & H R =J7 FER, WRAMH TH, RITHFEEZE pypi
Xl b= ROFE N 1 48 9 R f s, /AT @2 python setup.py install #E4T 2235 . 1 RAGH] 5,

AR A TRESE: EMBEREENEENMTAATGRERFKTERIE? 8155,
pip L& i e B 1 Im) @i AR 1)

pip 7= Python LA HIEEH THLZ —, 1EN easy install THIJTFEMR, HK57< 40 LA
HU4K easy install.

M pip )22 2 FIE FH AR — A o] B HI A4

1. &5
H #j Python it A Python2.7.9 Ll kY Python3.4 P ERRAESH W pip TH, a1

A pip —version, WIRAGHKHIBRAGE, W pip THOEZ%%, LI EEMH.
MR EREEZXNmL, WEEFhZE. 2 BEWANE R, PUT T H PRI

(1) F#K get-pip.py https://bootstrap.pypa.io/get-pip.py -
(2) 44T Python get-pip.py, BN 4HTARA T Python 35 %23 pip.

2. {£H
e B HHA “pip ~help” FJULEF pip MBI, Wk 1.39 Fros.

B CHOWINDOWSY system32\emd.exe - O =

pip “command’ [options]

uninsta
freeze
li=t

whneel

hazsh
completion
help

ve, and can be used up to 3 times (corresponding to

ngging levals).

51139 pip BRI
pip X FFm XM LB MKIKNE . TR EIE. Ak requirements SCIF B B %2321
B, WnRBENEE. WA, AiCE. B3k, M requirements XA FE T TR hash 5,

o4



wHP 2 NEf =1 install. download. uninstall.
W H pip R LRI R e ? 1B e 21T “pip install ~help” . @1 1% H download
fn 4, BHEMATEHIN “pip download —help” #HiTEH, WK 1.40 fix.

Bl FHECA\WINDOWS\system32\cmd.exe " . .

Sxxeplp install --help

[options] <requirement » [package-index-options] ...
[options] -r irements age—index-options] ...
D1 1t [HI::-‘t.:'LEII'lE:] [—
pip install [options] [- 2
pip install [options] <archive url/path> ...

Description:
Install packages from:

: 'mrl n‘rlu—-l 1Iu‘1H xes) using requirement specifiers.

1||'||—- 1‘. |‘111|—- ctories.
- Local or remote source archives.

pip also supports installing from “requirements files”, which provide
an easy way to specify a whole environment to be 1nstalled.

Install Options:

-r, --reguirement <file> Install from the given requirements file. This option can be used multiple times.

-¢, ——constraint <file> Constraln versions using the given constraints file. This option can be used multiple
times.

--no-deps Don' t install packase dependencies.

--pre Include pre-release and development versions. By default, pip only finds stable
versilons.

-e, —-editable <path/url> E ject in editable mode (i.e. setuptools “develop mode”) from a local project

-t, -—-target <dir> In:T 111 1 es into <dir>. By default this will not replace existing files/folders in

< 1.40 pip 7E8h

IRAANRK ], 15 A E R T, SRR TR T N
X H I — LAy @ 2E1T TR AT 4

(1) 7E2:%%: pip install packgename, 15|41 pip install watchdog 4> H &) N #% watchdog A
HARH LT H 3 e il 2 .

(2) H262%%: pip install --find-links filepath --no-index packgename, XE¢iE & pip 1Y€
M filepath BFAHMNM G BIF2d. FERNHEALE filepath PRAEHESIF 7% 3R 1 H A HAK
i L. filepath t47] PL&— url.

(3) #1#AL: pip uninstall packgename.

(4) BECOZEMA: pip List

(5) ¥ L3R4 R requirements SCAF: pip freeze > re.txt . requirements A4
HWe? HAAEE K. MRIRENLE A E3HEE T — PN, RERTEEYL L B LHE R
MH, B PR DMK 1. —REIJTEZ XN £ A EAR re.txt , HF re.txt
f£3) B I, 7€ B AT pip install -r re.txt B A] H3h%2 % re.txt HHEE N H.

(6) F#(BL: pip download packagename, Zap2 FEEE HATERIT. WIR FE IS E Bk
% path, "] PLZXFERAT: pip download --dest path packagename. 15 4 it A< /& Python3.6, #E
%% Python2.7 AH N IR 4K A48, WI$AT pip download --dest path --Python-version 27 packagename.

(7) T requirements A/ ) EL: pip download -r requirements.txt.

(8) EAEWFLEA n] L g8 pip list —outdated.

VA b B A A] Bl @ BATTHY H % /oK, WERAA R RGO, boan T 3 kil a2 %,

29



Python Bai{t G4 RENI]

Z R T RIERE AR, N EN--only-binary #%--no-binary 2%, 7] Z% pip # B 3CY.

THEGEBEPA: R K, AT AKI T Er# A e, &BN pip 2Kl
P PR A AE B A1, BT DA pip &3 UE BBl B N8R, AN AT LURIE STt P #G#E, i&n] LA
femZRMIDIFE. HarEWEA L LA

® JidE: https://pypi.tuna.tsinghua.edu.cn/simple.

T 2 = http://mirrors.aliyun.com/pypi/simple/.

¥ B AL X 5 https:/pypi.mirrors.ustc.edu.cn/simple/.
A P38 T K5 http://pypi.hustunique.com/,

Ly AR¥E T X5 hitp://pypi.sdutLinux.org/ .

® 2 #f: http://pypi.douban.com/simple/.

I B /2 H B A 89 9 o]l A AE A H pip B 0 2 % -1, W pip install -i
https://pypi.tuna.tsinghua.edu.cn/simple pyspider, X FF it 2 MIEHIX 1 1 Bil5 2 %2 %% pyspider FE .

n RAEK BB, —55 /K%, Ba] LK pip MECE SAHESUNEL T N ALY
PR -

[global]
index-url = https://pypi.tuna.tsinghua.edu.cn/simple

Linux T, B ~/ pip/pip.conf A BEIE X LCHEd, XHFFE M “.” , RoR
fem ) .

Windows F, B4 user HxH I —> pip HK, 0 C:\Users\xx\pip, & XA+ pip.ini,
NAFE L.

o6



R 25
=Tt

ABFENCALE, RERE. HE. FIP. MR, G BSR4z
AEFIAH G HTR

X8

EHE B4 T - REAREATFECAK, WmHESM. i, ETL INTE. A7
MGt R, SO 3AE. S ECEXME. @ XML Fsc iR miR &, v Eredti% 5] &,
NEF AR AL PR [m) LN BRI m] SE BRI 57

2.1.1 Python 4L fZAS

A4 SR 7 RSB SCAS IS, AN AT 388 G 1b 38 1) 35 b 25 FF O 2 L 1 8L, o SR 6o & il A i
FE—J02Ag, BENX RN B SRBTF . AN ML T R &, 454 Python 3 fRAS
S — AR SCAR GRS T 28, FbS i i JR B AE Y, AL RaD, Xtk ) Hihgm s
EStIEEE.

BARMFBENA, HEN R AR w1 8dE, R EAB AR, mTEEE AR A
PR R, LT AR

W SCAHE W R — BB S AR, R kB e 5 N SO R R o G R AR A
HE— %8 R EA T, IX AN A 7 R4

DL WK ASCII 4fS A, FFF'a'fE ASCII A2 bt i [ BdE & 97, ikl 1100001 .
FIHIE Python HEHE— T :

s lard fta ) +&5FH"a' 1) ASCIT 4wy
97

>>> bin(ord('a')) #¥E¥A it
'0b1100001"

»>> chr(97) TR N ascll BT

T ASCII 4afid X G — ANy, a2 ikl 8 iz, LA 2°% 256 Mafhe, 584l LA
i S KNG FRE AR T . AT SO LI 256 4, f# ] ASCIT 4wbS ) — 519
KAEF SRR, TR E T KRS0 GB2312 4ifid, EHMASTT, [T



Python BE{LEH#EHRIEAN]

PASCHRF 210 3% 65536 F7, AILUE % H I ST 60370 4> (S0 (DUERT ) (2010
FEROBCF 60370 1)
Bl BFH B
>>> "IN ".encode ("gb2312') #EIN~LLGB2312 4wy HF| 16 Bl b'\xba\xba' ¥l
10 #t#l A 186,186, SHAMNMEY
b'\xba\xba'
>>> (b'\xba\xba') .decode ('gb2312") #RFF 1 MELE RN
Iﬂl
55> list (" ".encode('gb2312"))
[186, 186]

FEIX AN LA & LA S Y

® GB2312 = GB2312-80 & % H B ®ArfE R4 T LF 4%, HMKK 6763 A~RX5, FlAt
BT OFLTFEH, ARFEH. B L BEARABELEFTH. K EBHERFELEANY
682 ~F 4.

® GBK BPRXF R AN EAE, AN 21886 N F A B A5

® GB 8030 5 GB2312-1980 #= GBK %%, LKA F 70244 /)N, £ ——wF 5 T K%K,

B ErT UL SRR B . GB18030 > GBK > GB2312.
fF—ubd i, PIRETE 2 GBK i GB18030 #7485, W “#5” .
>>> "ffi".encode ("gb2312") #GB 2312 A AT, WES

Traceback (most recent call last):
File "<stdin>", line 1, 1in <module>

UnicodeEncodeError: 'gb2312' codec can't encode character '"\u794e' in position 0:

illegal multibyte sequence

>>> "?ﬁ".encode{"gbk"}

B \xbhE"

>>> 1i5t{"$§".encode{"gbk"}]

L1881, llel

>>> "#i" .encode ("gb18030")

b'\xb5t"

>>> list{"?ﬁ".encode("gblBUBO"}}

[181, 116]

A A E A SO — N gmts, 2t EAMES, SMESE & E SR 2
b, ZXFETFEAERSIE S HE1TE B mia 2 kimmE CGEIELRS) B9, T4 Unicode Zwhd
N2 4, Unicode ffi [ 2~4 NFFi%id, SRk 136690 N4, I HIBTE —E AW ik
. ETEIES 48— Ewmigt, XEHILHAZ Unicode 4ifd. ¥4 Unicode 4fd, Jitib
A2 SR EIA 2 B ELAS A) @ . Unicode ZabdfE H AN AT (16 4L bit) R —ANFFR/F, b
B R ) 7 7 7 AT 4

Unicode &£ 2| LA FEH -

@ HBEIFLHRIMAESZ, BANERATURABEAATIAHERDST, A
Unicode 747 VA,

08



® Unicode .47 54K AH B XA A X A .

VA RS RFEE S E BRI\ S HF Unicode. {HAZHTI R Xk T, g —BRaidE
A, B Unicode w76k mt 2> EbF ASCII 4nfid 22 5 FH — {25 18] | 474l AT X 8 AL ek — B i
WedEE 2, N T EiRE B, UTF gfdiaimd:, UTF 4ifdd—4 Unicode 7 4w ik
1~6 NFH, HHRAMNESCF R LR 1 A7, WFEE £ 3NN, RAaRAERN /A
SRS 4~6 NFT. R, M Unicode 3| UTF FFANE ELEEGH Y, T 2idid — sk Al
HRU SR 317 . UTFE 4mbdAa LL R =Fh.
® UTE-S: 1A 1. 2. 3. 4NFHERTHAFH, KAER IANFH, BREBLE,
WIgm—AFH, ZREAANFH. EXEIANFH. RNERE2AFF. A2 53
NFH, BB RTHE 45T,

® UTF-16: £/ 2. 4 NFHERTHAFHF, RAERN2AFT, TIEA 4 /4MFH
.

® UTF-32: 1£A 4 A4-F7 R THA F4.

Blan: DR “W” , £ UTF-8 FREF 34 F 1.

s> ldst(Y"IN" encode ("uti—8"))
[230; 177; 137]

MPE SR KREWF b, #2307 . RIS g 50, B AA 28 3 g b
o) 55, 0 a"fE ASCII. GBK. UTF-8 W4t gh BER 23U .

=>> lisb(®a” encode{®asci1"))

[ST]

>>> list ("a".encode ("gbk"))
[97]

53> Jlist(™a™.encode(™tE-8"))
[97]

M4 & Python {RUASSEBIPRBE @ gmAY, WK 2.1 fos.

str = "EESFEHAN"

print(f Unicode=E=fFE A" {str}™")

byte® = str.encode{"utf-8")

print(f UnicodeZ=FfFE"{str}"Clutf-85R2{B B E[{bytedl] ")
8 str® = byte®.decode(

9 print(f'Futf-8°

18 bytel =

11 print{f"Unicoc

12 strl = bytel.decode("gbk™)

13 print(f'#HFebk=T 2 [{bytel1} 1EBEEZUnicodeF=FTE "{str1}"")
14

15 print(f' Bl X F X FUnicode=FFE"{str}" S Aa_txt")

16

17 with open(™a.txt"™, "w", enceding="gbk"™) as +:

18 F.write(str)

19

20 print(" L& FRHIXE a_txt RAERE™)

21 with open("a.txt™, "r"™, encoding="gbk") as f:

22 print(f.read())

b I T B T Oy N

NORMAL str_encode_decode.py

21 AR sz

29



FAEHA vim 4528405 str_encode decode. py, £ 55— 1745 %€ Python fi# B 25 LA UTF-8 %

b RSP S, FFPRAFAN UTFE-8 4w SCA S, REBITEF . X —4whdiEtdid iz
2.2 Fi7R.
VA Y A% Vim/PyCharm Py thonfi# B: 23

Unicode il encode=1-P» 4y BA > ﬁﬁﬁ: —xmip R d de—t—p Unicode

=EFF &8 | R E ; B 3 Ol o ce— o o

FHE e — it foess FH

5t PR g
Iﬁt?ﬁﬁﬂ 4\ utf-8/ghk \
(i ssmes nE ) # ~-coding:utf-8 4

2.2 Python JEACHS 1) 4 hS IS 1 12

B ) Unicode FHF & Bl 2 HATER B S HE BIF 7578, W “R2PEN” ZRNFR
8, fE Python 3 HATE X F A7 & 5 /& Unicode 45 . Unicode 747 & 1] A4whd NAE R gnhS
k& U FTT 0, RS AS F [B]—Sm A A B AT 459 21 R 2K ) Unicode “F £ 55 .

iR 1.py BIEE 5 17% Unicode 747 8 N2 LA UTF-8 4% 77 305 A 3 atxt, 2 9 17 M a.txt
EHUN 2 IF L UTF-8 M 4ahdfdsi it Unicode FFFeE, RS ANmISAEZI S —BUA &
Hﬁ@nl%ﬁ% I‘EH ol o

EX B A4H—F Python iE S with ... as .. [HE. A 8%, nitHATFELE,
HEHGEE TAE. XN T XM, Pythonl‘lflwnh ELRAE T —FAEE TE A T, —
R ) 12 SO, ARFE EREL— A SCF i, TR NSO e s , 28 & o< P SO A) i
R AR with i&4], (S50

1 file = open("a.txt")
2 data = file.read()
3 file.clase()

XHEAMA R 2 n] He s id KB R) A AT IR KA, ICA AT
(AL ER . B 2 AT 5 BN SRk A -

1 file = open("a.txt")

2 try: $#ZiE17 FHEACH

3 data = file.read()

4 finally: #owe EEPACES 2SR, FEPACHEERR AT
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5 file.close ()

BIRZXBAUS 21T R, HEKILK T, KIE#H2 with —RSFINEK 7. R 1IrAaE
RHERIIETR, with B AT DURGF AL ER B R SCAB R 25 . T2 with oA f94CHS .

1 with open("a.txt") as file:
2 data = File . read()

with 1E4) B2 EAPUTIIWE? Python XT with AR 2 AE R HRIA K, with FrsRAE 1% F
24 enter  VHEM exat ()L, BIR with FHAEAYRES, HAHEXNZE  enter ()
J7i%, 2T RR FUE R I E ST as IR & . 2 with fFH ARSI EHBIAT G,
A RTHER BT R exit  OFFHEREEE.

BEF Al HE A RE IR, W% S Python F27 I A 45 7€ Python fEREES LA M gwhdende ? &
ARG A IS RIAGAST] LS sys. getdefaultencoding()>K &7 Python it fé 28 &
FHIIE A S, BL Windows 248 A

>>> import sys

>>> sys.getdefaultencoding()
b e
>>>

Ui WE L L E Python Mg R 28 BRI FH A 22 UTF-8 4ifid, W15 ANE € Python fi# ke 25 LA
P bt figehs, BRI L UTE-8 77 sURRRSIE S, R AE PRAFIEACRY SR 5 8 O L UTF-8 %
M RAE

2.1.2 HEE

H Python sk HAhEF g5 MHFEFR, HBIEEHK AR PR, AR A,
R e BA 19 'S NP R e R B E A, 10 N R e e Tovk B R (R PRI, /5 2l AR R
gt, HERIMERGFERE RN ERIE. BRIERGUHER R IF B E R R R R 4 Y/
NFER AR, b SR R B R GR O 2n B R RS KRR AR A R fl e 11, FH P sl Ry
I BRAE A, AT PR E SR BIEK ATRTE TR A 7 CHFRBES, AT 125 [E R
HIATT, RO SR Rl ] .

(1) ATIFSCA, @A, RS — MR,
(2) AR S AT HERAE
(3) KA
1. EBENHERE
Python V. F#/E 2 AEE i, HFEE A open BREUR Bl — N XMFa)W, oS AL
i

1 f=open (“a.txt”)  ITH O, B3P ai, IFRES 1T E
2 print(f.read()) T EI s B R N2
3 T:clo=al() $ o< A LA
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open EREU AU T .

open(file, mode='r', buffering=-1, encoding=None, errors=None, newline=None,
closefd=True, opener=None)

Horp
(1) 2% file & —NRRMAMBFRFER, WRIFAERRF LATHRRE T, Bk
CE B THDIN_EAE XS B A2 Bl 8 5 B A2
(2) Z8 mode &= PALETZE, fRATHXMFRTT, AARE, MBI YR
AR AT XA FAF 8 J & X2 Wk 2-1.
*x2-1 FHBEREX

THE | BX

p DL AT (BRI

W' DLE 77 RATFESCE, S eiti 2 SO

5 Gl — A, U ) RATH

R DL 7 RATFE SO, RSO CEAE, BRAE SO R B B e A 7
D DL I RAT I, 7T LRSS fr 4 SE

r BLSCAZ R (B

5 DL RS T RATFESCAE, BT Bt

u BRI GERD

LA RIFT 77 202 1t (mode="t"). Python #& X 73 it il 77 sASCATT ), S PA =@ 77
AFTH— A (mode ZEURHIFR'D) , RE—NREMIGHFZTIXTR; H[LATATT KIT
TESCAFE) CERIAZE PASCATT T IF, rT L mode ZEUSHIRY) , &R [E—ME ARG EIA G Y
% Z % encoding & N 1) Gt SRS 1) 745 5 %) 4

(3) buffering & P A[IERIZE, buffering=0 TR KM X (A k61 77 2047 TFE
A[H) ; buffering=1 FoRik AT IX NAEXATTAITHE ATH) 5 buffering K+ 1 B,
HAFACER B E KN BRE M X TR/ e AATEE ZSEN, SN ZE MRS 2 XN . it
A R T RIS X, SOAR SO AT 22 P X

[7RB) 2-11 56RF 01

L + —* coding: utf 8 *=

2

3 f = open("wb.txt", "w", encoding="utf-8")

4 f.write ("WA w ARG, WRXALE, WIFEATREAN; WRIXAEAEE, Neld\n")
5 Ff.closel)

6

7 f = open("wb.txt", "a", encoding="utf-8")

8 f.write ("M a HFABEA, WORICIHAE, WAEXHFNFRREIEMESA; WRHAFE, WEE
I'l'}

9 f.close()

10

o)
N



11 f = open("wb.txt", "r", encoding="utf-8")
12 # UXAKFRIE, f.read()RBIFHREITR

13 data = f.read|()

14 print (type (data))

15 print(data)

16 f.close /()

18 £ = open(®wb.txt"™, "rb")

19 # PANAEFH3E, f.read()REIFETHE
20 data = f.read()

21 print (type (data))

22 print(data)

3 print ("FEEE RN RER: ")

4 print (data.decode('utf-8"))

25 f.close()

B EIRACHL LR AE N read write file.py, izf745 R 2.4 Frow.

_ SWINDOWS, system32homd. exe /o [python read write file. py)

Kl 24 EiTE&ER

M BT Rl LA e, PA bl s ORI, e & S 77 8 4w (LA encoding
18 € M) g hag AT I ihS) , REcBU) 7 RS, w3l R rrae.
HERUFILA:

(D) 25 E KIS RSO, BEE . T A U EWRE o B BRIEAR
RBAT IR . EERETSE AR, e 51Z 301X P 37 B
NAVERLEIG, AR E REEFAT RIS, 0 f.elose(), [AIWON FHAE P ITIAE &, 0 del £,
Horp del f —EB KA fclose() 2 Ja, SNl FEEAERAETT I e EA XA, HE G
FH U, 1 Python HZhHIL 3K RIWAHLE € 1 IRNTEAEFE del £, XLERIKAT, FEFRIESS
Bt E, —E8idfE fclose(). WIFFIRIIBRIEZR & i EH felose() 7 vAE KA, HEFE
fﬂIhf?ﬁﬁETIﬂ i with REFRFBRNEH LI R BalNBATCH SR AL 5
o 1 AT ARG I AT SE il e 1 S R E

with open('a.txt','w') as f:
f.write (“*hello word”)

(2) open()ERZEE HERE RGTT H UM, W RIRNTEA A open 18 EditS, A FT I XHF
FIER A G AD AR B 2 2 B E R BN 20D : £ Windows /& gbk, 7E Linux 72 utf-8. 7%
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ORUEANELAS, B0 20k e IO A 5 NS B B i — 2
5 WL SR E TR A 2 WA 2-2.

A< 2-2 BRI HFRIER A

=Ly Th&E

fread() U N, St sh B RE

f readline() 1T, JCRREER) B AT H
f readlines() TR, AR S
fwrite('1111\n222\n") I AR ANYE, FEACHBITA
fwrite('1111\n222\n' encode(‘utf-8")) b RS, FEOCS#ITA

f writelines(['333\n','444\n']) AR

f writelines([bytes('333\n' .encoding="utf-8"),'444'n' encode('utf-8")]) | b i\

f readable() VAR A R

f writable() AR AT

f.closed AR R

f encoding R ST AN bR @

£ flush() ST IR S P 2 A P A

SR P 5 5B 1 5 R 77

(1) @it read FFEALTZSE, W read(3), ST H 7 XN CAE AR, AR 3 N
TR, ST H 7 Aoy i w0, ARREZEL 3 19,

(2) LT NBALENL, U0 seek. tell 5. HA seek A 3 FiFEsh750: 0. 1. 2, H
11 RN 2 ZAE s R AT, (EERPER AR, #R2 LA bytes NI ftell() &
[P R AT AR B, e MU ST o RS i =19 2. SR 2 2 AR SO =4 R i AL
B, AJLMiH fseek(offset, from what) ER%{. from what 415 & 0, MFTxRHk: WMRE 1,
WFRax S B W2 2, WRRFREE. Filun:

® seck(x,0) R TAALLEAL B BP LA B ATH FHAIT K x NF54;
® seek(x, 1) RTAHUFALE®EFH3) x NF A
® seek(-x Q)R TMAILHF L RE@ A #3h x S FA4F.

LB 2-20 AR REAL

>>> £ — gpen("tmp.-txt", "rbi%])

>>> f.write (b"abcdefghi™)

9

>>> f.seek (5) # BB XHMFEASITFT

o

>>> print (f.read (1) )

bti!

>>> f.seek (-3, 2) # BahFHFRNEEE=1FT
6

>>> print(f.read (1) )
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F28 HifE4

b'g"
[R5 2-3) T seek SEBIZELL Linux 454 tail -f Thie (40 Ix tailfpy) .

1 # encoding=utf-8

2

3 import time

4

5 with open('tmp.txt', 'rb') as f:

6 f.seek (0, 2) # Boehrigsh & KRR

7 while True: # SER RN ARG N N 2

8 line — F.read()

9 if line:

10 print (line.decode ('utf-8'), end='")

11 else:

12 time.sleep(0.2) # TEHUT B S R A RE AR

2 tmp.txt IBIGHT N EES, TN S SR SLEITEPH K.
2. AN{HHYIEEEY

BN, BATTAT A — IR B AN AF, X SN BB EAB B, B ORAFE 2
i, X —LFEZARE R,

[ 2-4) a0 FACESRE S atxt HEFRFH strl BN sti2.

with open('a.txt') as read f,open('.a.txt.swap','w') as write f:

data=read f.read() #&MIEANLE, WRHRLK, WSRF
data=data.replace (‘strl’, 'str2') #ERNFPFERIEN

i
2
3
4
5 write f.write(data) #—RKMES AF XM
9]

7 os.remove('a.txt'")
8 os.rename('.a.txt.swap', 'a.txt"')

SOCHRKES, 0 GB R HISCASIAF, _ElmASIe T 2 AEw &%, N7 26
SO B ATIEARTT 20RE S N BB AT EE AN WA, AT 5 N8 sa A SO 78 w95 5CAF

L6 251 AR SCAEAT S

import os
with open('a.txt') as read f,open('.a.txt.swap','w') as write f:
for line in read f: # XANEUX R £ B17#AE, Biib A A
line=line.replace(‘strl’, 'str2"')
write f.write(line)
os.remove ('a.txt')
o5.rename('.a.txt.swap', 'a.txt")

AT RS A atxt, ABAHTIF AN, 2534 FHEACH R read f, X A[IEA
A RBEATIZAT IR, ATPTIE N ARG, e intR AL PR IE
MR B G IEAG Z R, T

-] & U &= W N =
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(1) A read(size)BG NS, $a 7€ BRI F T2

while True:
block = f.read(1024)
if not block:
break

(2) #id readline, &k A

while True:
line = f.readline ()
if not line:
break

A7

file XJ 5% H R &2 W3k 2-3.

< 2-3 file RERBIRE

eR 2 IhEE

file.close() RWCAE . R JE XA BE 3T 25 1 4E

file flush() Rl SCAF N R G, ELRAE P AR G i X I8 SE 20 5 A0, AN 4
ANFELRIH 22T XS5 AN

file fileno() IR [E] — A EE R SRR 75 (file descriptor FD #%Y) |, AT LLF 7£ 1 os
BRI read JjiAHF — R ERE L

file isatty() IR A RS — D 2 i eg, WIR[El True, &R [A] False

file next() R SR —A7

file read([size]) MICAF R E I 8, R ARG e N, WisEEr A

file readline([size]) P HURAT, A5 "\n" A

file readlines([sizeint]) ST 1T IFIR BIAIER, #FH457E sizeint>0, Wi [ S A1A sizemnt 7 i 1)
17, LR HUE R RELL sizeint KX, PR EH L E X

file.seek(offset[, whence]) - A=

file tell() S 5 S 24

file truncate([size]) WA size ZHBICCAT, size ZE (AT ik

file write(str) B s e A, BAIREME

file writelines(sequence) MG A=A E vk, R TR, WINART R8T R

3. AR FFIL

o SMC R FIAEe ? Bl T AT LI fa) F h 2 g -

® Sk HFHIAB LM RAT R AE IR R U H] P eyt
® Rrib: BRIt o BT A A b 3t H) S A A8 R IR A T R eg it AE

Python 1] pickle FER SN | 2 A 208 e 1 A s Fye A4 . 383 pickle AER I Py SIACERAE

FATHES

R FF AR B AT IR RS AT B SO IR A7 6. i3 pickle BEHR IR F o1 A8

18, FATRES WS R B E— KB IRF I R

FEARTTIEWT

pickle.dump (obj, file,

66
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G IEIIUF AL, R R obj RAEESCIE

x=pickle.load (file)

ZITESEISO 5, MOCPFR RS B, R B AR A R R I Python X .
MEME: M file FRECHC—ANFAF AR, PR BN ORI Python X4 .

[~ 2-6] o456 (example serialize py) -

1 # encoding:utf-8

2

3

4 1import pickle

5

6 4 {HH pickle HBIEE X R ORAF 2 AT
7

8 4 FATH

9 data0 = "hello world"

10 # %IE

11 datal = list(range(20))[1::2]
12 4 4

13 dataz = ("x", "y", "z")

14 # FH

15 data3 = {"a": datalO, "b": datal, "c": dataZ}
16

17 print (data0)
18 print (datal)
19 print (data2)
20 print(data3)

[+
[~2

output = open("data.pkl", "wb")

¥ ERHEGAN protocol
pickle.dump (data0, output)
pickle.dump (datal, output)
pickle.dump (data2, output)
pickle.dump (data3, output)
output.close ()

RIS AN E] 1) Python X RAKIK G AN XA, FFFTEIXN RRIAHRGE R, B4R E 2.5
FIT 7 o

B I N N N N B
W0 0~ oy U = W

-

=3 ¢ (python example_serialize.py)
hello world
, 3, 09 1, 9, 11, 15, 15, 17, 19]

. X, ¥ Z
"a’ ; "hello world, 'b : [1, 3, B 7,
Hit any key to close this window...

K25 BITER

[~ 2-7) [ 74k R (example deserialization.py)
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¥ encoding=utf-8
import pickle

# A pickle RN X EF Python X5
pkl file = open ("data.pkl", "rb")

0o - oy 0 = W M =

data0 = pickle.load(pkl file)

9 datal = pickle.load(pkl file)
10 data2 = pickle.load(pkl file)
11 data3 = pickle.load(pkl file)
12

13 print (data0)

14 print (datal)

15 print (data2)

16 print (data3)

i

18 pkl file.close ()

EIBACHY A SCAF AR IR P SR B AT BN REAHRAG B, iz 1T 85 - i 2.6 P

C:\WINDOWSh\eyetemi2icmd. exe fc (python example deserialization. pv)
hello world

L1, 3, 5, 7, 9, 11, 13, 15, 17, 19]
I:_" T.‘ 33 ] :

e = |
4u 1 r ] - ) _ - _

{a & “hellagworld , "B % 1. 3, B T

Hit any key to close this window...

] LLE HizfT 85 R 5 RS Blis T a5 R e e — 2

213 EEEENXHF

A B A e IR R is AT I e RGBS B X, H T RBECES B ST 0 &, XL
Rbse st 2 Wi . BIAnETH IR 4L X DIk B CURICASET, R —SeiiUe (s Balad Bl B OO #e
ACPFARNS I AN F2 2B B CFRT BAkE S B S ' 44 B S5 BURYE Bt 3 AT LLsd BcE
SAFRAFRE Pz AT R E S5 R SRR (WRE RGN 5 BB X2t i
A, AR ARG EENIE A .

Python W & A& SCAHEHT 25455 configparser $241t ConfigParser 28 AT 5 A (1) Bt B SC
P, FATT AT LAMEH EoR 9w S Python #£/7, ik 7 i &8I B B XA € il H & 75 221 Python
IAZEY e a8

LA pip FCE AR
[global]

index-url = https://pypi.doubanio.com/simple
trusted-host = pypi.doubanio.com

[ 2-81 MAERA S — M R IUEC B XIS S (read_confpy)

1 # encoding=utf-8
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import configparser

o 1 & N = W M2

config = configparser.ConfigParser () $ £k configParser 3K
config.read(r"c:\users\xx\pip\pip.ini") $ A B AT
print ("EWHACEGERE ")
9 for section in config.sections|(): + BCiER sections
10 print (f"section is [{section}]")
11 for key in config[section]: ¥ B section HIEAHE
12 print (f"key is [{key}], value is [{config[section] [key]}1"™) # FTEIEEAI
=]
13

14 print (i@ EIRBGHNPIE:")
15 print(f"index-url is [{config['global']['index-url']}]1")
16 print (f"trusted-host is [{config['global']['trusted-host']}1")

RS i SE 4k ConfigParser ZS U AC & XA, 8 G E SCAFH ) section 5 B A H:
%E{é;{é;%'m W R G RPUEE B . a2 T 3447 python read_confpy 132 UE 2.7 fiosiiz
.-=|--I ﬁi

WI”D”WﬂHE" 32hvemd. exe fc (python read confiz. py)
_I__EF‘EM -
ction 1S I: 1II1I11:|
'}:E.'*_',-' 18 [llu‘ll—' —1]_1]_] 111!—' 15 [1“r tps./ ,‘11 doubanino. |:|HL."'.53-1IE|I::-]_E]
key is [trusted- ha:r] value is [1:11 doubanio. com]

1 R AR R A -

index-url 1s DLTT1“'Jﬂﬁﬁ?pi.ujaubarﬁxluzanﬂsirmyle]
trusted-host is [pypi. doubanio. com]

Hit any key to close this window.. .

K27 izfrai kK

[7=6] 2-9) HAREES AR EXMF (write_confpy) -

1 # encoding=utf-8

2 1import configparser

3

4 config = configparser.ConfigParser ()
5 config["DEFAULT"] = {

o "ServerAliveInterval™: "45",

7 "Compression": "yes",

8 "CompressionLevel™: "9",

9}

10 config["bitbucket.org"] = {}
11 config["bitbucket.org"] ["User"] = "hg"

12 config["topsecret.server.com"] = {}

13 topsecret = config["topsecret.server.com"]

14 topsecret["Port"] = "50022" # mutates the parser
15 topsecret["ForwardX11"] = "no" # same here

16 config["DEFAULT"] ["ForwardX11l"] = "yes"
17 with open ("example.ini", "w") as configfile: #¥ FREEEE config 5 A
example.ini
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18
19

config.write(configfile)

20 with open ("example.ini", "r") as f: #iEHl example.ini ¥iF FAE AR E IEM

21

print (f.read())

& write_confpy Jﬂluf ‘fﬁf’iﬂﬂ: ConfigParser R INAHKECEE B, WE S ABE 1. ]
1T python write conf.py, 174 LUK 2.8 Fras.

\WINDOWS system32\cmd. exe /¢ (python write_conf. py)
[DEF#HLT]
serveraliveinterval = 45
||I[q1+—':514|11 = *_-,-' 15
HH&IH:EIHMI
forwardxll =

[bitbucket. org]
ser = hg

[topsecret. server. com]
port = 50022
forwardxll = no

Hit any key to close this window. ..

M TS BB SO AT LU B, configparser #EERTRE AEE BHie. WHfE. HER

LR JLA:
® scction & ARA R 45K N5y,
® section T &948(AxT FAEAZ R X 4 K )» 5 49, config["bitbucket.org"|["User" /£ 5 A B &
%— % N5 user (R EXFF.
® section TGAEMEXT FOMARZ AR XA 4G, HAFH &, LREANEZHEERE
T 5IEXA, 4o int(config['topsecret.server.com'][ 'port']), &4 %%k 50022, *FF—
o R ARG 0, RRATEZARAET — 2w 4977 %, dw getboolean(). getint(). getfloat()
%, 4w config["DEFAULT"].getboolean('Compression'))#9 &2 24 bool, {44 True. A
P o AEN B o945 25 ST R IR 453k T ik
® section #9.% R Z[DEFAULT]&F, -4t section #942{A2 4 R[DEFAULT]#94245 13 &
4o A A5 F config["bitbucket.org"]['ServerAlivelnterval']) #9142 45.
2.1.4 f#Hr XML X4

XML )4 #5 & eXtensible Markup Language, =AU H BHEARICIE S, £ FMHTRICH
XA EH A S MERPRICTE S » LA XML 8517 83 1 U2 XML U, o gkt
R ORAE S A A 2 - 3 a0 LA AR xml S

<note>

<to>George</to>
<from>John</from>
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<heading>Reminder</heading>
<body>Don't forget the meeting!</body>
</note>

HNERR—EZE, KH John, KikZ: George, F5iis& Reminder, IFE 72 Don't forget

the meeting!. XML A& & 3% %€ X note. to. from ZFFr%E, &4 xml XAH B € X/, H

AR B 3 o XML RN ARRA AR T, BV BRAE XML HR%H HI20R
BE. TSR RKIRBOCES 5 B2t XML XX
Python 5 = 77 1% Hr XML: SAX. DOM. ElementTre.

1. SAX ( simple API for XML )

SAX &R T HEA KB APL (EFHBS S AR5, BN 8 ML FRES . b
#a UTT R E XML 3, FF el F A 3R 88 ROR A N I S (e =TT aE S TR R FM) .
S Aab 3 A8 0 AH N T S A S, S R A A3 S TR R S B — A BT ) XMLReader
W, RfE1E XMLReader 1540228 ContentHandler, #x /547 XMLReader [ parse()
HiE.

® 4] —A#4) XMLReader *I % , parser list Z 7T 1% 53k, R BAT & 7 &
xml.sax.make parser( [parser list] ).
® AT FMHAIESE, 4K ContentHandler X, ZKFH kT AILE 2-4.
< 2-4 ContentHandler 25175 5%
B FR L gE
characters(content) MATITER, BBFRZEZAT, FEFFRT, content FI{HNIXLEFFFHE. M—F

%, BB T — MR 2Z 0, FETFRT, content W{E NIXEEFZRFHF . M
— R %E, BRATES R 28I, AETFRT, content F{H NIXEFFFH, Fr
2l IR EbREE, el Ll as wbnss

startDocument() NS shiy i

endDocument() il a8 20k g Bl A

startElement(name, attrs) B3] XML JFaabr2E ) H, name ZFRZEM) 44T, attrs ZFRZEH) B EE T
il

endElement(name) ity 2l XML 25 bR 22 14 B

17 XMLReader [1) parse() /7%

xml .sax.parse( xmlfile, contenthandler[, errorhandler])
Z5 U -

® xmlstring: xml F4& %,
® contenthandler: #67%1 %& —/~ ContentHandler 49 %+ %..
® crrorhandler: 4w f 357 iZ 2%k, errorhandler %40 & —A~ SAX ErrorHandler x} £..

[7RB] 2-10] THEEE —MiEHr XML 611 . example.xml NAUT -

1



Python B &1L EHEHIENIT]

il
2
3
4
5
6
F
8

<breakfast menu year="2018">
<food>

<name>Belgian Waffles</name>
<price>$5.95</price>
<description>

</description>
<calories>650</calories>
</ food>

<food>

= =~ W
D = O

<price>$7.95</price>
13 <description>

two of our famous Belgian Waffles with plenty of real maple syrup

<name>Strawberry Belgian Waffles</name>

14 1light Belgian waffles covered with strawberries and whipped cream

15 </description>

16 <calories>900</calories>
17 </food>

18 <food>

19 <name>Berry-Berry Belgian Waffles</name>

20 <price>$8.95</price>
21 <description>

22 1light Belgian waffles covered with an assortment of fresh berries and whipped

cream

23 </description>

24 <calories>900</calories>
25 </food>

26 <food>

27 <name>French Toast</name>
28 <price>$4.50</price>

29 <description>

30 thick slices made from our homemade sourdough bread

31 </description>

32 <calories>600</calories>

33 </food>

34 <food>

35 <name>Homestyle Breakfast</name>
36 <price>$6.95</price>

37 <description>

38 two eggs, bacon or sausage, toast,
39 </description>

40 <calories>950</calories>

41 </food>

42 </breakfast menu>

read xmlpy AW T

1 #!/usr/bin/python3
2

3 1import xml.sax

!

5

12

and our ever-popular hash browns



o 1 Oy

11
12
13
14
15
16
17
18
19
20
2
22
23
24
25
26
2
28
24
30
3
37
A3
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
33
54
35
56

class MenuHandler (xml.sax.ContentHandler) :

def init (self):
self.CurrentbData = ""
self.name = ""
self.price = ""
self.description = ""
self.calories = ""

# TR IRIAH
def startElement (self, tag, attributes):
self.CurrentData = tag
if tag == "breakfast menu":
print ("iX;E > FAENIEE")
year = attributes["year"]
print (£"4#4fr {year}\n")

¥ BT A

def characters(self, content) :

e Sokf. Currentbbata =— "nane™
self.name = content
elif self.CurrentData == "price":

self.price = content
elif self.CurrentData == "description":

# WRAATE#RAT, SRS, ftaiaasziEit

self.description += content

elif self.CaorrentData — "calories":
self.calories = content

else:
pass

F LR A A
def endElement (self, taq):
if self.CurrentData == "name":
print (f"name: {self.name}")
elif self.CurrentData == "price":
print (f"price: {self.price}")
elif self.CurrentData == "description":

print (f"description:{self.description}")

# AEAEATR, REUTH & RREZRE, AT MRS

self.description = ""
elif self.CaorrentData — "calories":
print (f"calories: {self.calories}")
else:
pass
self.CurrentData = ""

1if name = 1
4 6#—1 XMLReader
parser = xml.sax.make parser ()

| E2E Rk
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57 + 5 ContextHandler

58 Handler = MenuHandler ()

59 parser.setContentHandler (Handler)
60

61 parser.parse ("example.xml")

XI5 : read xmlpy HE X —> MenuHandler, 4t H xml.sax.ContentHandler, % F
ContentHandler )77 RACFEA N FIPRES . £ EFEF A L5 3RE—4 XMLReader XTJL%Q: Tk
B HHAA 254 H E X MenuHandler, #x /518 parse 771K EHT example xml. 121745 R
& 2.9 Frow.

fo (python read zml.pv)

name :Belgian Waffles

price:35. 95

descriptlon:

two of our famous Belgian Waffles with plenty of real maple syrup

1l||115!:: 150
rawkberry Belglian Waffles

.-:lr—-— 111 ‘f'l 11
light Belgian waffles covered with strawberries and whipped cream

~alories: 900
A Mme - EHll —PBerry Belgian Waffles

-ln—- scription:
light Belgian waffles covered with an assortment of fresh berries and whipped cream

calorie=s:900
name :French Toast
:34. 50
description:
thick slices made from owuwr homemade sowuwrdoush bread

Ssace, toast, and our ever—-popular hash browns

calories:9s0
Hit anyv key

K29 izf745 R

SAX FSAF I, Sl LA Al XML B RE A ik — AN B9 S+ F I U B FH P 5 SOy [
Vi BRBORAEFE XML 3, — KB — M3, A e sl e U XML 3O, AEFRCR
Wim. KGR b

e kA if*iﬁﬁﬁtﬂﬁ

0@ REEIMHNII2AL, RFERIIMNTI4TIFRFTAZE.

& ﬁﬁiﬁaﬁﬁ%ﬁﬂﬁ&

2. DOM ( Document Object Model )

A AT B AR (Document Object Model, DOM) & W3C HZIHEZE AN ] R ERES
PIbstEgFERE . — DOM WM 2s MM — 1~ XML RSB, — kM e BV Oy, 8
VAP TRm RN — W g5 B Zf_IL,L?FIJﬁ% DOM $2 1 1A [A] BR Ok 132 Y
MO N B G K, el ot N ES A xml XA

[ 2-11]) {#H xml.dom.minidom fi##r xml SC 4.
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dom xml.py WA

#!/usr/bin/python3

from xml.dom.minidom import parse
import xml.dom.minidom

# ¥ H minidom BH483T T XML X

DOMTree = xml.dom.minidom.parse ("example.xml")

collection = DOMTree.documentElement

9 if collection.hasAttribute ("year") :

10 print (f"X2— P HFERF)FE\n £ {collection.getAttribute ('year')}")

00~ O N &= W =

12 # EESPRBE R EXEER
13 foods = collection.getElementsByTagName ("food")

15 4 ITEMEDEHRFHE R

16 for food in foods:

17 type = food.getElementsByTagName ("name™) [0]
18 print ("name: %s" % type.childNodes[0] .data)

19 format = food.getElementsByTagName ("price") [0]

20 print ("price: %s" % format.childNodes[0] .data)

21 rating = food.getElementsByTagName ("description”) [0]
22 print ("description: %s"™ % rating.childNodes[0].data)
23 description = food.getElementsByTagName ("calories") [0]
24 print ("calories: %s" % description.childNodes[0] .data)

RIS . ACHS{# B minidom fiEHT 2547 7T XML (4%, f#H] getElementsByTagName 7712
SR A PR P T Anss, 248 EHE SAX 2B, T4 RmE 2.10 i, 5 SAX iE17
ZER—.

/c (python dom_xml. py)

EHY 2018

name: Belgian Waffles
price: 35.95

description:

two of ouwr famous Belgian Waffles with plenty of real maple syrup

~alories: Bhil
: Strawberry Belgian Waffles
: 37,95

desc

l1ght Belgian waffles covered with strawberries and whipped cream

v Belgian Waffles

ldesc 10M.
light Belgian waffles covered with an assortment of fresh berries and whipped cream

g5, bacon or sausage, toast, and our ever-popular hash browns

0 close this window. ..

R
Inl
e

-

'\.l
—
b 1

K210 iz
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3. ElementTre

ElementTre ¥ XML E#E1E N AF e sl , @8 pk#/E XML,

[ /=% 2-12) ElementTre fié4t XML .

ElementTre xmlpy W& F:

¥ —* cncoding: ubEf—8 —*—
import xml.etree.ElementTree as ET

tree = El.parse("example.zml")
root = tree getroot ()
print (f"IXA—1THFEX#B \n{root.attrib['year']}")

0o <1 oy U = W [N =

tor child an rooi:

L

print ("name:", child[0].text)

—
(-

print ("price:", child[1].text)
print ("description:", child[2].text)

=
RO

print ("calories:", child[3].text)

(RHSAE 22087, BT8R 2.11 fhor.

(python ElementTree xml.py)

-'.'-.J.-'l_ of our famous El:!l;é.l-:ﬂ. Waffles with plenty of real maple syrup
r Belgian Waffles
waffles covered with strawberries and whipped cream

300
name El—u 3 }_I-'J.l Belgian Waffles

vered with an assortment of frech berries and whipped cream

ces made from our homemade sourdough bread

1 ||11|— * UL
name : l-nrn-' tvle Breakfa

or sausage, toast, and our ever-popular hash browns

Hit any key to close this window. ..

YL
a_._l—
e

4

(™|
=

K211 i

RS R miE

E4EE AT R4 5 BRkeE, W CPU RMEHZE . WA GO

76
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SO ER N, BARNITLEE#ERGRMENESEHE NG LAFTMHKREE, B1)
Afefaifix e H & e 4E 55 . RBAEE % SR, B R, B4 REE B Rz
— A T TR EL Y A

£ Python 3R R G5 B i fEE A2 psutil (process and system utilities) . i i f&] 5
P LATARRS SR T DRI R GiAH 5 B, T HIR P G . psutl AJETArdEE, JTETFIIL
o 73 psutil IEFE IR, PATLL Fag 2 BIA] .

pip install psutil

WRA A B A RN AT L eSS pip T3k, Esh 2k gd, N1 E
WNENIBITE R, ¥ IPython ity . 7EULISHE — |, IPython s&%%>] Python [H|%S,
s il Python WAg KTy ohas, smZiE e H IPython, mJiHIY pip install ipython %3
[Python.

N ME T

[/~ 2-13] 4% CPU 5 8.

In[2]: import psutil #F A psutil f5ifil

In[3]: psutil.cpu times() # 3KEL cPu (GZ# cpu B°FH) & HR EFFE4E R
Out [3]: scputimes (user=44440.75, system=31407.90625000003,
1d1e=199354.99999999997, interrupt=1167.984375, dpc=663.15625)
In[4]: psutil.cpu times (percpu=True) # RIEA cru bR B FELHER
Ok [4] =

[scputimes (user=21201.46875, system=16264.109374999985, idle=100172.96875,
interrupt=888.203125, dpc=620.484375),

scputimes (user=23254.671875, system=15151.0625, 1dle=99231.75,
interrupt=280.125, dpc=43.015625)]

In[5]: psutil.cpu count () # CPUZHEH &=

Ut S]]z 2
In[6]: psutil.cpu count (logical=False) # CPU¥I#H ¥ =
Qutle]: 2

In[7]: psutil.cpu percent () #CPU Gt

Qut[/7]: 235-0

In[8]: psutil.cpu percent (percpu=True) #81> CPU /] LEL
guEldl:s 35.5, 236.0]

[ 2-14] HENFER

In[1l1]:psutil.virtual memory ()
Out[11]: svmem(total=4196921344, available=644300800, percent=84.6,
used=3552620544, free=644300800)

X H ) BUE R LT N BRALE R, RN MB. GB HATH#— TFHIT].,
[ 2-15] MEFEREAAS R

In[12] :psutil.disk partitions/()
OuE|12]:
[sdiskpart (device="C:\\', mountpoint='C:\\', fstype='NTFS', opts='rw,fixed'),

g



sdiskpart (device='D:\\"', mountpoint='D:\\', fstype='NTFS', opts='rw,fixed'),
sdiskpart (device='E:\\', mountpoint='E:\\', fstype='NTFS', opts='rw,fixed'),
sdiskpart (device='F:\\', mountpoint='F:\\', fstype='NTFS', opts='rw,fixed'),
sdiskpart (device='G:\\"', mountpoint='G:\\', fstype='"', opts='cdrom'),
sdiskpart (device='J:\\"', mountpoint='J:\\', fstype='"', opts='removable') ]
In[13]:psutil.disk usage('/") # WEEAEHEN

Out[13]: sdiskusage (total=192703098880, used=124325285888, free=68377812992,
percent=64.5)

In[14]:psutil.disk io counters()

Out[14]: sdiskio(read count=1374834, write count=618746, read bytes=57800820224,
write bytes=32607985152, read time=22674, write time=3128)

[ 2-16] HEMZE R

In[15]: psutil.net io counters () # FHUNZIEGFT / ALIE
Out[15] : snetio(bytes sent=97428473, bytes recv=432067604, packets sent=764033,
packets recv=811013, errin=1, errout=232, dropin=1, dropout=0)
In[16]: psutil.net if addrs() # FEMNEEOGEER
QuE 161z
('PIRM: [snic(family=<AddressFamily.AF LINK: -1>, address='C8-D3-FF-DC-D2-F9',
netmask=None, broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET: 2>, address='169.254.9.109",
netmask="'255.255.0.0"', broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET6: 23>, address='fe80::f546:b03e:6122:96d"',
netmask=None, broadcast=None, ptp=None)],

"PLRM 2': [snic(family=<AddressFamily.AF LINK: -1>,
address='08-00-58-00-00-05", netmask=None, broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET: 2>, address='"192.168.25.90",
netmask="'255.255.255.0"', broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET6: 23>, address='fe80::b59c:a707:c281:37fa’',
netmask=None, broadcast=None, ptp=None)],

'AHhEEE* 3': [snic (family=<AddressFamily.AF LINK: -1>,
address="'3E-A0-67-62-7F-91"'", netmask=None, broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET: 2>, address='169.254.143.17",
netmask="'255.255.0.0", broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET6: 23>, address='fe80::2d42:a2622:9c08:8f11",
netmask=None, broadcast=None, ptp=None)],
"R MR IERE : [snic(family=<AddressFamily.AF LINK: -1>,
address="'3C-A0-67-62-7F-92"', netmask=None, broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET: 2>, address='169.254.129.196",
netmask="'255.255.0.0"', broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET6: 23>, address="'fe80::c4d5:6dfb:a%4c:81c4"',
netmask=None, broadcast=None, ptp=None)],

'AHhiEEE* 8': [snic (family=<AddressFamily.AF LINK: -1>,
address="'00-00-00-00-00-00-00-E0', netmask=None, broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET6: 23>, address='fe80::100:7f:fffe’',
netmask=None, broadcast=None, ptp=None)],

'Loopback Pseudo-Interface 1': [snic (family=<AddressFamily.AF INET: 2>,
address="'127.0.0.1"', netmask='255.0.0.0"', broadcast=None, ptp=None),

snic (family=<AddressFamily.AF INET6: 23>, address='::1', netmask=None,
broadcast=None, ptp=None)]}

/8



In[17]: psutil.net if stats() # FENBEIVRE
eout[17]z

{"PAKM " : snicstats (isup=False, duplex=<NicDuplex.NIC DUPLEX FULL: 2>, speed=0,
mtu=1500) ,

"IEFMNERIERE - snicstats (isup=False, duplex=<NicDuplex.NIC DUPLEX FULL: 2>,
speed=3, mtu=1500),

"PARM 2': snicstats (isup=True, duplex=<NicDuplex.NIC DUPLEX FULL: 2>,
speed=1000, mtu=1300),

'VMware Network Adapter VMnetl': snicstats (isup=True,
duplex=<NicDuplex.NIC DUPLEX FULL: 2>, speed=100, mtu=1500),

'VMware Network Adapter VMnet8': snicstats (isup=True,
duplex=<NicDuplex.NIC DUPLEX FULL: 2>, speed=100, mtu=1500),

'Loopback Pseudo-Interface 1': snicstats(isup=True,
duplex=<NicDuplex.NIC DUPLEX FULL: 2>, speed=1073, mtu=1500),

'WLAN': snicstats (isup=True, duplex=<NicDuplex.NIC DUPLEX FULL: 2>, speed=87,
mtu=1500),

'AHhERE* 3': snicstats (isup=False, duplex=<NicDuplex.NIC DUPLEX FULL: 2>,
speed=0, mtu=1500),

"AMhiERE* 8': snicstats (isup=False, duplex=<NicDuplex.NIC DUPLEX FULL: 2>,
speed=0, mtu=1472) }
In[18] :psutil.net connections() # FIHATNKEREER
Gt | 18] 2

[sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=2,
laddr=addr (ip="fe80::b59c:a707:c281:37fa', port=61797), raddr=(), status="NONE',
pid=2600),

sconn (fd=-1, family=<AddressFamily.AF INET: 2>, type=1,
laddr=addr (ip='127.0.0.1', port=8307), raddr=(), status='LISTEN', pid=5152),
sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=2,
laddr=addr (ip='fe80: :b59c:a707:c281:37fa", port=1900), raddr=(), status='NONE',
pid=2600),

sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=2, laddr=addr (ip='::',
port=500), raddr=(), status='NONE', pid=4092),
sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=1, laddr=addr (ip='::',

port=443), raddr=(), status='LISTEN', pid=5152),

sconn (fd=-1, family=<AddressFamily.AF INET: 2>, type=2,

laddr=addr (ip='192.168.81.1"', port=61803), raddr=(), status='NONE', pid=2600),
sconn (fd=-1, family=<AddressFamily.AF INET: 2>, type=l,

laddr=addr (ip='192.168.81.1"', port=139), raddr=(), status='LISTEN', pid=4),
sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=1, laddr=addr (ip='::',
port=49669), raddr=(), status='LISTEN', pid=768),

sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=2,

laddr=addr (ip='feB80::6c20:f634:3e7a:52cb", port=2177), raddr=(), status='NONE',
pid=15584),

sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=2,

laddr=addr (ip='feB80::6c20:f634:3e7a:52cb", port=1900), raddr=(), status='NONE',
pid=2600),

sconn (fd=-1, family=<AddressFamily.AF INET: 2>, type=1,

laddr=addr (ip='192.168.0.188"', port=64165), raddr=addr (ip='114.215.171.69",
port=443), status='CLOSE WAIT', pid=3444),

sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=1, laddr=addr (ip='::',

79



port=49670), raddr=(), status='LISTEN', pid=724),

sconn (fd=-1, family=<AddressFamily.AF INET: 2>, type=2,

laddr=addr (ip='192.168.0.188"', port=137), raddr=(), status='NONE', pid=4),
sconn (fd=-1, family=<AddressFamily.AF INET6: 23>, type=2, laddr=addr (ip='::',
port=5353), raddr=(), status='NONE', pid=2984),

sconn (fd=-1, family=<AddressFamily.AF INET: 2>, type=1,

laddr=addr (ip='192.168.0.188"', port=65128), raddr=addr (ip='52.230.83.250",
port=443), status='ESTABLISHED', pid=4364),

(=51 2-17] FREGHFE S B .

In[32]: for pid in psutil.pids() : #REFTHHER pid
print (pid,end="', ")

0,4,312,536,636,652,724,736,768,880,888,896,964,1012,448,632,1084,1096,1116,11
52,1188,1260,1364,1420,1440,1452,1616,1720,1728,1740,1752,1796,1832,1884,1892,
1900,1972,2024,2060,2116,2248,2332,2356,2380,2440,2528,2540,2600.....
In[33]: for proc in psutil.process iter (attrs=['pid', 'name', 'username']):
if proc.info['name'].startswith('WeChat'): #&#HKHGEFIAEXER
print (proc.info)

{'pid': 12476, 'mame': 'WeChat.exe', 'username': 'XX\\xx'}
{'pid': 15420, 'name': 'WeChatWeb.exe', 'username': "XX\\xx'}

AT A psutil.process_iter FREX 1 EREAHRHIE S, R B S5 R 2 — B R, B4 I
Z M info s& M7, JEIE A DRI R0 S B - SRIBUARE Y HoA {5 240 CPU L A
NS R SRR R SE, ] U A an 77 5

In[35]: psutil.Process(12476).cpu times () #3kHL cPU SH

Out [35] : pcputimes (user=80.390625, system=97.046875, children user=0.0,
children system=0.0)

In[36]: psutil.Process (12476) .memory info() #HRHAGFEH, rss 2L & HBRAE
Out[36] : pmem(rss=69345280, vms=105222144, num page faults=304706,

peak wset=113065984, wset=69345280, peak paged pool=787272, paged pool=764312,
peak nonpaged pool=75760, nonpaged pool=66192, pagefile=105222144,

peak pagefile=121634816, private=105222144)

In[37]: psutil.Process(12476) .num threads () #REZLEE

SuE 33 ]z dl

In[38]: psutil.Process(12476) .memory percent () #3RHALF L

Out[38]: 1.6528748173747048

(7B 2-181 T ifiize J LR & DL SE R 7%

import os
import psutil
import signal

HEAMAERHAEHRER 1
def find procs by name (name) :

"Return a list of processes matching 'name'."
11 =i

o 1 & U b W N =

o0
=



9 for p in psutil.process iter (attrs=['name']):

10 if p.info['name'] == name:
11 1s.append (p)

12 return 1s

13

14

15 #EAMERHBEMHXER 2

16 def find procs by name (name) :

17 "Return a list of processes matching 'name'."

18 1s = []

19 for p in psutil.process iter (attrs=["name", "exe", "cmdline"]) :

20 if name == p.info['name'] or \

e ) p.info['exe'] and os.path.basename (p.info['exe']) == name or \
22 p.info['cmdline'] and p.info['cmdline'] [0] == name:

23 1s.append (p)

24 return 1s

il

26  #APHEREM
27 def kill proc tree(pid, sig=signal.SIGTERM, include parent=True,

28 timeout=None, on terminate=None) :

29 "nMKill a process tree (including grandchildren) with signal
30 "sig" and return a (gone, still alive) tuple.

31 "on terminate", 1f specified, i1s a callabck function which 1is
32 called as soon as a child terminates.

33 et

34 if pid == os.getpid():

35 raise RuntimeError ("I refuse to kill myself")

36 parent = psutil.Process (pid)

37 children = parent.children (recursive=True)

38 if include parent:

53 children.append (parent)

40 for p in children:

41 p.send signal (sig)

42 gone, alive = psutil.wait procs(children, timeout=timeout,
43 callback=on terminate)

44 return (gone, alive)

45

46

47 FRFEHE
48 def reap children (timeout=3) :

49 "Tries hard to terminate and ultimately kill all the children of this
process._ ™

50 def on terminate (proc) :

51 print ("process {} terminated with exit code {}".format (proc,
proc.returncode) )

52

53 procs = psutil.Process () .children()

54 # send SIGTERM

55 for p in procs:

56 p.terminate ()

57 gone, alive = psutil.wait procs (procs, timeout=timeout,

81



Python Bzt B4R

callback=on terminate)

58 if alive:

59 # send SIGKILL

60 for p in alive:

61 print ("process {} survived SIGTERM; trying SIGKILL" % p)
62 p-kill ()

63 gone, alive = psutil.wait procs(alive, timeout=timeout,
callback=on terminate)

64 1f alive:

65 ¥ give up

66 for p in alive:

67 print ("process {} survived SIGKILL; giving up" % p)
68

INGE s RFTFEEANE T nAnE psutil FEFRECE WK RGE BA#HEEE, RGEBM#
MR TE RAES 2, B RAMT R OO0 H S FERERfAREITT, A T % psutil BB
18 2 i psutil B 77 S0 .

MR G i

BYE TAEE A XA RGN T, IEA H MR, o3& A gz, %3, BEx
I /5 EE AT — € R ek R . 598, 8 T Re o A8 B AR & 0 MF el H (5 oK
i EIRFTR, WAEALL, BREXAZ N RENTER, =R RESAERIUT I
A CPU, @AW, (EAF R EERFHES, W time.sleep(S)ﬂ%Zfﬁib CPU 1Y
HAE, Xl FBEENNIE 2R, AESER . A543 =77 F watchdog K
KU R gt HRE 2@ BRE RGN FTMRR, AfLES, BAFEES.

GBI R S PR B R 0 R 83 |

(761 2-19] watchdog AR =45 52 H /UL, tnds I BR SCAFB H 3r . B2
PENA S Eag s Aok A %5, MR AR 7= A — A3, B — MR e AR 5 20N,
PR A IE I AR B IORAE BN N S, B ARSI e e n] LLH E X, R & iR S AL 2
S W3 2R B 5 X N SE B 77

from watchdog.observers import Observer
from watchdog.events import *
import time

class FileEventHandler (FileSystemEventHandler) :

def init ({(self):
FilleSystemEventHandler. 1init (self)

W 0~ oy U b W N =
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10

11 def on moved(self, event) :
12 now = time.strftime ("$Y-%m-%d %$H:%M:%S", time.localtime())
13 1f event.is directory:
14 print (f"{ now } ¥ff¥#H { event.src path } ¥BzshE
{ event.dest path }")
15 else:
16 print (£"{ now } XffHH { event.src path } #3)E { event.dest path }")
17
18 def on created(self, event):
19 now = time.strftime ("%Y-%m-%d $H:%M:%S", time.localtime())
20 if event.is directory:
21 print (£f"{ now } Xff¥# { event.src path } GI&")
R else:
23 print (£"{ now } Xf { event.src path } @J&")
24
29 def on deleted(self, event):
26 now = time.strftime ("$Y-%$m-%d $H:%M:%S", time.localtime())
21 1f event.is directory:
28 print (f"{ now } ¥ff¥ { event.src path } MIER™)
25 else:
30 print (f"{ now } ¥ff { event.src path } MIFxr"™)
31
32 def on modified(self, event):
33 now = time.strftime ("$Y-%m-%d %$H:%M:%S", time.localtime ())
34 if event.is directory:
35 print (f"{ now } Xf¥¥% { event.src path } ")
36 else:
37 print (f"{ now } Xff { event.src path } &™)
38
39
40 1if name == " main ":
41 observer = Observer ()
42 path = r"d:\test"
43 event handler = FileEventHandler ()
44 observer.schedule (event handler, path, True)#True Ei#EHTHx
45 print (f"#EHX {path}™)
46 observer.start ()
47 observer.join ()
BATE R F

WiEHF d:\test

2018-06-05 22:28:52 ff¥ d:\test\dir0 Gl&

2018-06-05 22:29:03 Xff d:\test\filel.txt @&

2018-06-05 22:29:03 Xff d:\test\filel.txt B

2018-06-05 22:29:14 V3l d:\test\dir0 #zhE d:\test\dir3
2018-06-05 22:29:25 MWfFH d:\test\filel.txt BENE d:\test\file2.txt
2018-06-05 22:29:29 X d:\test\file2.txt Mk

iz4E LA M st oriE & 8 H watchdog.
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(1) WA RGP AP R M. B
(2) AFFERCAFBENE. WER. B, BahRHATHNAES

F AR RN/ A AR A

M1375MEBap<S subprocess

subprocess B2 Python H 7 B, o niT %3, v F 5 HRER— L0 iy uk
J71%, U os.system. os.spawn*. os.popen*. commands.*%§, Kt R 7 LA Python i H 4
b an 2 u RS0, NIPESEfE H subprocess 3R, {8 H subprocess fE ] L7 P THRAE R4
a4, AT SHAmNHEFS S H. Eit, Python HE #MAKIKIES .

2.4.1 subprocess.run()/5&

subprocess.run()/& B JHEFEH T, JUFA ) TAEES AT DL R 56 k. B ERKE —
R ER A

subprocess.run(args, *, stdin=None, input=None, stdout=None, stderr=None,
shell=False, cwd=None, timeout=None, check=False, encoding=None, errors=None)

12 BR 2502 [B] —/~ CompletedProcess 3¢ (& YEAE AZEUGR MHED B9, BEIRZRE
ZHAMRZ, HeRN A FEME LA HBEmTEL T .

® args RARFZAERERAAFTIATH L, TUAEFH EH X (K shell=True) , &
TRAR SR List KA.

® *RERTEAE, —RET RFRIX.

stdin. stdout. stderr 482 T T #ATALF G9AR BN, AR B . AFAEAHR SF 4) 8.

® shell REFRFZEEE shell LHAT, BA4LA shell 894510, 3K & shell=True ,
IXAFFET vA4E ) shell 38409518 . X & ARB AT, LI L EF, Fid Python #.4%
T F % £ shell 49423, 4o glob. famatch. os.walk(). os.path.expandvars().
os.path.expanduser()#= shutil .

® check 42k check X E A True, #AEF LA EME, HAEHAAIE 0 B, Hd
CalledProcessError 5+ .

® timeout X EAZHT B ], ke RAZRY, Wik kill 42T 42,

[~ 2-200 F 6 B .

£ Linux KRG FBA AT — DA T IKECE FR ME, nJA SR 7E:, ik 2.12
B 213 Fiose
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Yikvs

.

M 2.14  HlIRIA S
IR A N 2% check=True, 2 returncode A7y 0 B}, ¥4l subprocess.CalledProcessError
S R timeout 23, HizATH [EE I ttmeout B HL <4 TimeoutExpired 7% . iz
TERIMAE 2.15 Fow.

215 =f74&R

R BEAABA, HEN T RHEN &Y TimeoutExpired 577, XZESZPR LIEH
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A, " MMESABEM AR B 78, Al LACE — NI E], RGBT R 7K
Al P AChS % i@ B Eoria T . W RN EaK 3 AR, ik AR E IR .

2.4.2 Popen 3£
HeKFE — F Popen ZE 1 H4 it BRI AL

class subprocess.Popen( args,
bufsize=0,
executable=None,
stdin=None,
stdout=None,
stderr=None,
preexec fn=None,
close fds=False,
shell=False,
cwd=None,
env=None,
universal newlines=False,
startupinfo=None,
creationflags=0)

ZEI W Al 2 W3R 2-5.
% 2-5 Popen KSR HHIS

args FIFRE IR
bufsize 0 &M
1 T8
HoAh IE(E, ZEmX K/
TH, RHEARARGZN (—ER2ESZEM)
executable —MCANH, args FAFE B R B — IR R FET 4
stdin None &AL EEM, AkRKICHIE
stdout PIPE /& 4EiE
stderr PEEFIE
AR CBRED
stderr 4] LA H y STDOUT
preexec fn PR, 1t fork Ml exec Z [A]41AT -
close fds wmix AR AT S o< 0/1/2 Z M) XA
windows T A~ 4k 7 i a2 2k AR SRR 1) SCA IR 1
shell NEHIE
unix AT args BfEIAS N T "/bin/sh" "-¢"
window T, #%T¥# M "cmd.exe /c"
cwd B TEH=
env W E IR &
universal newlines TR AT R G — AR "\
startupinfo window T {% 45 CreateProcess [ 4541k
creationflags windows T, {4 CREATE NEW CONSOLE fil4 [ i H & & 1
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fs 700 b

subprocess.Popen (["gedit", "abc.txt"])

subprocess.Popen ("gedit abc.txt")
XTI, e A TTAE. BONICRE — 7457 8 Bk, Bl e fe i K e 4wl L.
(5 1% unix [1] api BREL exec, XMW EFFHEYIER)  (H2& FHEAIATLLTAE:
subprocess.Popen ("gedit abc.txt", shell=True)
XK e =T
subprocess.Popen (["/bin/sh", "-c", "gedit abc.txt"])

Popen SR Rib A HABSE TR, 2 Wk 2-6.

% 2-6 Popen XXIRAIFE

R T/ 8E

poll() e 4 R, WEIR[EMH

wait() Frrai AR, WE R BE

communicate() ZHRUEbRERI , IR [EIBRfE S A BRAE A

send signal()

KiEES (FEE unx THH)

terminate() 2% L3RR, unix X[ SIGTERM {55, windows i api pf %L TerminateProcess()
ill() FHCHFE (unix %57 SIGKILL {52) , windows FF L
stdin Z¥Hfax PIPER, fiH
stdout
stderr
pid BEFE 1d
returncode BEFEIR A
243 HfhFE

-

(1) subprocess.call(*popenargs, **kwargs): call 7775 H Popen() #ATHET, FHFHEFFE 5T

il

(2) subprocess. check call(*popenargs, **kwargs) : i ATTHI1) call(), @SR [FI{EAEZ,

D e i 5 o

(3) subprocess. check output (*popenargs, **kwargs): i Popen() $UATHFERF, JFFix [

HEicR

HEWE S rtheis4E TR T ERINE, Lt HE, ki H S 2 nE Ak
), ZXFEABRRICHERE, A HEA EG A A4 anferisid Python BIARHEE logging
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Python Bai{L B4R

B H H S 2 ek H &/ K.

2.5.1 HERRE T

B YE TAEAT R 2 105 00 75 EE A i) 8L fi# R bug, 17 A ] U ok bug 2 AT EE HE,
AT S AR sl R P 5 U502 75 25 H S, Python 1) logging BB g2 Nidk H EEH K,
M H 2L 24, BWEMEHEEEARHOR H SR 75 S B0 5 3 15

Ut 2-211 E9eF— T HEBERNE A 7. &5k H ST EN 2B

import logging

logging.debug ('debug message')
logging.info('info message')
logging.warning ('warning message')
logging.error ('error message')

Yy LN o W N =

logging.critical ('critical message')

Han th M-

WARNING:root:warning message
ERROR:root:error message
CRITICAL:root:critical message

KNG T, Python [ logging HEHUK HEFTEN B brfESmt b, MHERERKTET
WARNING ZZn| i) H 2, iX 3 A B H B 00 15 H 8 WARNING( H B 055 2% CRITICAL >
ERROR > WARNING > INFO > DEBUG ) . #RIAFIHER: HELHN Logger, #FNH
P TE R

% HEZHACERK S X T .

® DEBUG: #4XAt 4912 &.4TFEP.

INFO: iE7% &9 8 .53 8903k,

WARNING: %4 7 %4428, (225106 EF 4.
ERROR: %4 744, oA AREF.
CRITICAL: XA FT4ix, BAFTRLEMR.

R AR R, AR LLEIR logging FH SR, RIAFATTE A print pRETHE
nf ASEEL A EIRE. R THRE 56 =AM 1.

[ 2-22)] M HEEEBICRE2XHF CUE4: 1Ix logl.py) -

import logging

logging.basicConfig(filename="./1x logl.log")
logging.debug ('debug message')

logging.info ('info message')

logging.warning ('warning message')
logging.error ('error message')

=l O U &= W M =

logging.critical ('critical message')
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ST

PATCL EARE G R, ESATHRXZ | — 43 Ix logl.log, MXAFWAES S —/M-F 1%
He—F. 2XKIAT Ix logl.py A8 log XN EZZ 1, WHERAKE log X177 28

seiB .
2.5.2 logging {RIMIECE SR
FATPT Ll logging BHLPIAC B 042 log XAFRIBE AT HERH|. B [E)EEEE S

%140 T [ G AL

logging.basicConfig(level=1logging.DEBUG, FCE H AR5

format='%(asctime)s %$(filename)s[line:%(lineno)d] % (levelname)s % (message)s',

# H &g X
datefmt=' %Y-%m-%d $H:$M:%S', I TE] A% 3
filename='./1x logl.log', #8E AAL E
filemode="w") #EEE AN

AT WLZE logging basicConfig )i 3o+ 75t L4k 250k 5 24 logging MEHKIER AT H <

filename: M 48 49 X4 % 4] # FiledHandler, iXAF H &S A4 48 209 L4+ .
filemode: LHATH # X, Z£I57 T filename BAZF X ANAFL, ZKIAEA a, L£T45
AW,

format: 4§ handler 1% 49 B & 2 T4 ..

datefmt: 457 B HioT 9] 4% X,

level: X & rootlogger #9 H &4 5].

stream: /¥ 48 & 49 stream €| StreamHandler. =T VA48 % 3] sys.stderr,sys.stdout 2%,
I, BKiAH sysstderr. ZF)BFF] i T filename A= stream P4~ 54k, N stream 5
S e S

format Z 0+ 7] g H R FAE LB R .

%(name)s Logger 9% 5.

%(levelno)s L5 Xog B LKA,

%(levelname)s A X 49 B ERH).

%(pathname)s # /A B &4 HE GRS T EILIR L, THIRA .
%(filename)s A F] B &5t HEAG AR 09 M5 .

%(module)s A B 4 REAGHER L .

%(funcName)s JAH B &4 RE69 R 5 .

%(lineno)d A F B EHr kb K5 8) PTG KADAT.

%(created)f HATATIE], F UNIX #74 & <0 8] 6975 53K,
%(relativeCreated)d #r & B &1 &8, B Logger €& WAkt 4V4L.
%(asctime)s F4F £ X 49 LATET ] . BKIAK X2 “2013-07-08 16:49:45896” . &5
JE e et

%(thread)d &A2 ID, T fE/%H .
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® %(threadName)s &AZ%, “THeAA .
® %(process)d #AZ ID, T HeXA .
® %(message)s Jf P #6904 &

(76 2-231 Blan LA R AR .

import logging
logging.basicConfig (
level=logging.DEBUG,
format="% (asctime)s $(filename)s[line:% (lineno)d] % (levelname)s % (message)s",
H &R
datefmt=" $Y-3m-%d $H:%M:%S", # B[EHE
filename="./1x logl.log", # faE XN E

filemode="w",

W~ oy oW N

)
logging.debug ("debug message")

= o
=

logging.info("info message")

s
I.—-j

logging.warning ("warning message")

s
-2

logging.error ("error message")

—
975

logging.critical ("critical message")

AT E AT E F Ix logl py AFIA AU

2018-06-07 21:09:51 1x loqgl .py
2018-06-07 21:09:51 1x logl.py[line:10] INFO info message

[1ine:9] DEBUG debug message

[
2018-06-07 21:09:51 1x logl.py[line:11] WARNING warning message

[

[

2018-06-07 21:09:51 1x logl.py[line:12] ERROR error message
2018-06-07 21:09:51 1x logl.pyl[line:13] CRITICAL critical message

XL B O A 2 1S — /N E 7k Python AR HEF K. ARiMXIEAGEAI
logging FEHL)sR A, EEHPl RIEeEd HE X — MR LI EsEEl. THeNA LI
SULACENIZ | R K.

® logger: TRE, MAREFNRADGAEMEAGED,

® handler: ZAME, ¥ (LREFAM) BELRRKEEZLSEME G,
@ filter: L), AT T4 E %), Tl T H HARL B LK.
® formatter: AKX LZE, AT RLME T B ELRGH L.

SHEME BEICTKZE (Jogger) « AP 2% (handler) . i €23 (filter)  #%301k 28 (formatter)
Z.IETJI@?L A H FZ il R LR AL S . i HIC SR AR S T ORISR H &, MDAk
B — 127, LFHITHaATE, 2—IMWIREM. B, —Midx4Em scan, id
78 scan.tex. scanhtml. scan.pdf [JACHT il IR HI SR AT UMEREL, H— ARG I 5L
5F i UM NN DAV S 2 Rt b a8

logger = logging.getLogger( name )

X FIEAERE LRSI A F2EI R REBRERKRIRE, RidF%4:0 root logger.
ek ax il debug(). info(). warning() error()HF! critical() 7 yE e KA N F A HE, Ridx4s
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F28 HEihE4

th—FF.

FRICK2S root logger #irth 4 FR 2 root's 488, HEMHHALE T REZ AR, logging
P Rk H &G B 8K 5. Xk HTTP GET/POST &R, HBF. M%% sockets. BA%I Bk
BERGHMHES. HENHEAAEELTES handler K THE, WHR AR hangler
R R TR, WATLLE E X hander FRLHH PRI T K. BN T, HEMHH
LB NS (brdEdsiRgmt) , aT LA logging FEELT] basicConfig() /748 & — A~ BAKKIFL
Bkt HE, wmgsmai et

logger Al hander 1Y) TAEMAEMNE 2.16 Frax.

Logging call in user !
code : Handler flow
e.g. |

logger.info{...)

Logger flow LogRecord passed o

handier

Logger enabled for
level of call?

Handler enabled for
level of LogRecord?

Create
LogRecord

Does a filler allached
to handler reject the

oes a filter attache Yes
to logger reject the

record?

émit (includes fnrmatting)

Pass to !
handlers of F--==-mm s e e e e e !
current logger

MNa

s propagale true for
current logger?

Sel current
logger to parent

A

No

|s there a parent
logger?

K 2.16 logging HiHtf) TIEiHE
IAELEIRAT A AR B f5 &K U B logger 1 H Bl F2E
55— 3KE logger 44 FK .

logger = logging.getLogger (‘logger name’) #XH [ logger name &£ H & X
0. BCE logger.

1) FCE 1% logger M5 tH 27, 40 logger.setLevel(loging. INFO).
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2) ¥NIniZ logger M4 B2 &, B logger 1] handler, logger.addHandler(ch). X5 ch 23
fi1E & X [¥) handler, %1 ch=logging StreamHandler, B[4 3|2 v . FATAT LA N2 4™ handler,
-KEHHEWMBAARKALALE . HE P B #% UL £ handler FEATECE, W
ch.setFormatter(formatter) , formatter 2 & 11 H & X B , @l formatter =
logging Formatter('%(asctime)s - %(name)s - %(levelname)s - %(message)s’). A>[A]1) hander 7] DA
FCE A F RGeS, nl SO FE R A 8, AR &S EenaRiGHE.

H=2: EMHEFFICRHE.

logger .debug ('debug message')
logger.info('"info message')
logger.warn('warn message')
logger.error ('error message')
logger.critical ('critical message')

[~f5] 2-24) R H EAS B W 7-AE 28 1) [R] B A SO dsk (Ix log2.py) o

& —* coding: BEE 8§ * -
import logging

# 6% logger, HEZ4M AN simple example, ZMAEE, AT
logger = logging.getLogger ("simple example")
# 4TED logger M1 FR

print (logger.name)
# WH logger MHEZH
logger.setLevel (logging.INFO)

0 ] oy 0 B W M =

= = W
= o

# BEM handler, — 95Uk H &M 220, — D 5stHtt 2300, Fraal st Eefllr HER

= S0
w = M

ch = logging.StreamHandler ()

ch.setLevel (logging.DEBUG)

fh = logging.FileHandler (filename="simple.log", mode="a", encoding="utf-8")
fh.setLevel (logging.WARNING)

¥ B aUeas, ATRLEIEA AR A H TAFER handler, XBEBAMEH—4

18 formatter = logging.Formatter ("% (asctime)s - %(name)s - % (levelname)s
— % (message)s")

19

20 4 WHEM handler Mg AL

21 ch.setFormatter (formatter)

22 Tfh.setFormatter (formatter)

23 # N logger %M~ handler

24 logger.addHandler (ch)

25 logger.addHandler (fh)

26

27 # fERFFHidRHE

28 logger.debug("debug message")

e e
-~ o U1

29 logger.info("info message")
30 logger.warn ("warn message")
31 logger.error(error message™)
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32 logger.critical ("critical message")

(E UL ERE P ERATR B T logger 1 H E2¢574 INFO, handler ch [ H £ 255 DEBUG,
handler th ¥ H £y WARNING, XFHSE N 1R EA AT RS K

handler [ H &% UL logger i) H B2 AELA, logger B HEZ N INFO, KT INFO %
A (i DEBUG) A 41E handler H i, handler H ) H E 5 W £ =T logger, J.IJ;\.JJ;
NEEZEAHEE S, Wt %R 2R WARNING &uinﬁ H &5 5 handler P H &
AT RAR T e ST logger PIHEZEA, WER logger BIHEZ B ALL EEE, @ch F‘E@mﬂ?
INFO UL ERIHZEREE.

iz Tﬂ“thlﬁﬁ%‘ﬂ THAT python Ix log2.py 3240 F 45K .

1= leg’

2018-06-12 22:18:10,378 - 1x log2 - INFO - info message
2018-06-12 22:18:10,379 - 1x log2 - WARNING - warn message
2018-06-12 22:18:10,379 - 1x logZ2 - ERROR - error message
2018-06-12 22:18:10,380 - 1x logZ — CRITICAL - critical message

& Ix log2.log XA, WHEMT:

2018-06-12 22:18:10,379 - 1x log2 - WARNING - warn message
2018-06-12 22:18:10,379 - 1x log2 — ERROR - error message
2018-06-12 22:18:10,380 - 1x log2 - CRITICAL - critical message

MIBITE R KE, FFEIRMIMIEA. Bk I StreamHandler 1 FileHandler #f, logging 15k
eyt 7 HAR B A SE A ) Handler 138, ‘EAI1484% ZK7E Handler 2£38, W1 F .

® DBaseRotatingHandler: Z A3 B EXEE L E, R LEWFEHFIL, T2A
RotatingFileHandler #= TimedRotatingFileHandler.

® RotatingFileHandler: 4% B & X fie R 2 F, TR EHNBEXLHORK E
J %= 18]

® TimedRotatingFileHandler : % B & L A0k 2 a4 LA, 4 B 2 49 B 18] 9] 3 R A8 2R

wwRABE .

SocketHandler: T vA¥ B £43 & &% %] TCP/IP B4 F.

DatagramHandler: T A% B &13 &4 3i% %) UDP 24 7.

SMTPHandler: =T A% B & LA K 1% £ #[ 45

SysLogHandler: %% B &4 E, TR HELMFLKEE UNIX 24 H.E&, 7T

R —/NEAZALE

® NTEventLogHandler: Windows 2 4344 B &4 &, T A ¥ B & L4 K £ 5] Windows
% i

® MemoryHandler: MemoryHandler 5= %)) P & 6948 7F R & 1474 &, R Z 24528
&, ZF RR2ARMF .

® HTTPHandler: 1%A] GET 2 POST 7 ik HTTP IR %35 K474 &

® WatchedFileHandler: WatchedFileHandler 5% %) AL E /118K 2] 69 L. R LML A4
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o ] oy N = W =

B H = W
[ T B s B s

D <1 & N b W M =

R I S B S o e e = e
N = O W o ~J o b W= o

(e
B

BB, MERXHFL XAFEHRITH., INLEEREHTE unix 2%, Windows
R X R EAH].

® QueueHandler: QueueHandler 5= 15) &) PA G & 1% 04 &, Pbdo B PAG| 3% % 4L B2 AE 3R b 23,
g4 8.

® NullHandler;: NullHandler 5% 7~ 4& F 48324 8. EFLXARER B &iek, 2872
@R EER P AREH LRI R T “BERRE XXX REKRIEMLEEELS” H

NS o

[ 2-25)1 HEMBCERS ST UORIETECE XM (Ix log3.py) - RBSUITF:

import logging
import logging.config

logging.config.fileConfig('logging.conf')

# @ —1 logger
logger = logging.getLogger ('simpleExample')

# HEd=x

logger.debuqg ('debug message')
logger.info('info message')
logger.warn ('warn message')
logger.error('error message')
logger.critical ('critical message')

T 1H A G B OIS S logging.conf

[loggers]
keys=root, simpleExample

[handlers]
keys=consoleHandler

[formatters]
keys=simpleFormatter

[logger root]
level=DEBUG
handlers=consoleHandler

[logger simpleExample]
level=DEBUG
handlers=consoleHandler
qualname=simpleExample
propagate=0

[handler consoleHandler]
class=StreamHandler
level=DEBUG



'-.%gtzgg'-ggﬁﬂﬁggﬁ

23 formatter=simpleFormatter
24 args=(sys.stdout,)

23
26 [formatter simpleFormatter]
27 format=%(asctime)s - %$(name)s - % (levelname)s - % (message)s

28 datefmt=%Y-%m-%d SH:%M:%S

E T WA B D7 e B A 2 AT R K, G0 2 ONHEN 7%, "2 logging
BRI B 7 30 .

&2 FTP RSS2 5F Pim

AE FTP [BH TRES MR AN KRIR T, HEEN L PRI LEETRTUT . %
P R S5, ML B B S — B 20 T (7R 1 RARA 13 5 Python (A4 4 FTP
[ 5 B A% 3 R RS — S S AR AR O AR U BRI SR H AR
s, W TEZK, Python #4572 FTP M4 Btk faite, i ¥ AR, FRALRAT
kST

2.6.1 FEEFTP IR5S::

FTP (File Transfer Protocol, X Af4&%ithi) @474 TCP Upi b, M NG, BN
Vit Ay 20 1, WRREESG . BRAEH T, 20 28 im0, 21 22,
FTP & P EmtE =0 Fah =gt shiE =,

(1D EER: FPmE eMEEEER KR H n CRT 1023 B4, W% b 1Y)
& um ) R FTP IRkSS8B0 a2 im i (BRAR 21) , RS & iidr4 PORT nt+l, & ifik
% a H O A nt1 v AR REdE s DT B AL, SRR AE ntl i DT AR5 4803 PORT
ntl 52 i Bl — AN ACK?, AR RS2 E B CEdE R 0 (20) 3% 77 5 S 545 E 1)
BHm ] o+l wmll) BIER:, RER iR RS &R A —ACK', S8R, Wi 2.17 B
/1N o

> 1. % ] o )X JEPORT 1026
fin 4 2
¥ [1 3 O
21 2. AR 5% %R A ACK J 1025
AR %% 2% L = iy
3. ET R, MIRAE .
EAE i
¥ [ ¥ O
20 | q 4. & [r|ACK 1026

217 fip MEFHFRK
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(2) Bt AT RS &8 xR R P REE RS, AT R 7 #3) FTP, (#E Y
{E PASV, X%/ i@ n ik & 2s4b Foishi s A4 a . Egish 77 FTP b, A4S
PR BE N imR . I8 —A FTP &80, 27 ndT 7 ME R R JERs U Hhm 11 CK
T 1023) o F—Aum HEERS 2T 21 w10, H5FE75X0 FTP AH, BFm AR
PORT 2 1 70 VF Ik 55 28 K [BLE R E G v 11, 1M /2 4258 PASV a2 XTI 4S He k5548 =
T — MER P IEFR B 1, F1 k1% PORT P g 245 % i, ARG 2 i RS A Hiig 11 N+1
PR %25 1 1 P rER H RAGIE SR, K 2.18 Fios.

. 1. 2 F v /2 JEPSAV
4 i 4
i 1 ¥iig ]
21 2. IR 55 2% 18] BE ¥ 112024 J| 1025
AR % 2% 7 iy
3. BT, MORAER
B EE
%DT ¥ 1
2024 4. I [5|ACK pl 1026

K218 fip Mk zhii

MERES: Fohlia00 FTP RS S MEHAR], EXE i) EHEAR . KA FIP k%
s 10 & 5 2 7 i ) e L BE A LS 1 SLRE B, 10X FAR AT AT REAR 5 i ) B K Hed BHL ZE 9 o 4
77 A% FTP 2 7 m & BEA ], (B RS 28 v B8 BRI . DR %8 1 o 2 5 1k 9% 4 U 2 S
PN E R, Hor —ANEE R — AN E AL L 5w 1, T A v EARAT AT BEA A 55 25 i O B < 4 PHL 28 .
fi H Python #£ 7 — > FTP A %48 75 & pyfipdlib #5H, 23w s . ST L a2t T
ZH:
pip install pyftpdlib

(1) PRa#ERE 0 FTP fk5a. 14T

python —-m pyftpdlib -p 21

BIaT ERAT a2 BT E R B 3 N @52 — o 108 21 B4t 800/ FTP ARk %548, 3£ & Linux
KRG FEE root A ARFERHE AT 21, windows RSGH HFE AL ATEEZELS, FEEZ
pyftpdlib PB4 H utf8, 1] windows {# FH gbk, Z:H8 11425 B ] fi#  windows 2 45 LS 7]

H

el o
HoG, k3 pyftpdlib J5E 3R ER) H K.

>>> import pyftpdlib
>>> pyftpdlib. path
['C:\\Users\\xx\\projectA env\\lib\\slite-packages\\pyftpdlib']

IR, 1E H 3k pyftpdlib J5 31 E R H 33k 2 3CAF filesystems py A1 handlers py, J6#17 -
HIX, 4TI filesystems.py , 3
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F28 HRhEt

yleld line.encode('utf8', self.cmd channel.unicode errors)

LEWAL, B utf8 h'gbk', fRAFIFIRH .
fT 7t handlers.py, 3

return bytes.decode ('utf8’', self.unicade_errors}

0D I o N W N =

9

10
11
12

B utf8 N gbk, fREFIFEH.
I fa, SuEELEY k.

(2) BRE-NEGVH R, PTRCEM RGBSR FTP k% 2s (fipserverpy) o

from pyftpdlib.authorizers import DummyAuthorizer

from pyftpdlib.handlers import FTPHandler, ThrottledDTPHandler
from pyftpdlib.servers import FTPServer

from pyftpdlib.log import LogFormatter

import logging

HioxkHE, BOAEATHE M B 5w (Kiw) , X B R B 5w St B/, HEHEESR
logger = logging.getLogger ()

logger.setLevel (logging.INFO)

ch = logging.StreamHandler ()

fh = logging.FileHandler (filename='myftpserver.log',encoding="'utf-8') ##KiA

177 2 AeaE N2

13
14
15
16
17
18
19
20
21

ch.setFormatter (LogFormatter () )
fh.setFormatter (LogFormatter () )
logger.addHandler (ch) ¥ H &5 2 54
logger.addHandler (fh) ¥ H &5 2 X

¥ SKPMCEMH Y, 1X5E FTP Wik A 2R

authorizer = DummyAuthorizer ()

¥ USIA P AR, SRS EE HAa. B8, HPES. SR, aTEUCAARRIR A P

ANFIF) H SR AR

22
29
24
23
26
27
28
29
30
3.
32
33
34
35
36
)

authorizer.add user ("user"™, "12345", "d:/", perm="elradfmw")
F WNELHP, R&EE8E

authorizer.add anonymous ("d:/")

$ ¥Iuait ftp AR
handler = FTPHandler
handler. apthorizer = aunthorizer

SN Zh v 6
handler.passive ports = range (2000, 2333)

¥ FTEREAEERE

dtp handler = ThrottledDTPHandler

dtp handler.read 1limit = 300 * 1024 #300kb/s
dtp handler.write 1limit = 300 * 1024 #300kb/s
handler.dtp handler = dtp handler
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38
39
40
41
42
43
44
45
46
477

98

Wil ip M1 #i10, linux B % root A AREEH 21 350
server = FTPServer(("0.0.0.0", 21), handler)

¥ RKIERE

Sarver.max cons — 150

server.max cons per ip = 15

¥ ik, B HETEHER

server.serve forcver()

4T python ftpserver.py

[FIEHiZ Hx PS4 —
FHIRATE

j_

(1

[I 2018-06-18 2

[T
I
[I !

2018-06-18 21:53:33 A n:Il‘.lPI“ ade (NAT) addr

i
—

K219 {74

11']|' 0. 188

I Login successful.

ftp> dir

|

1ve data connectlon established.
onnection already open. Transfer starti

=i

um

1
1
1
1
1
1
1
]
1
]
1
1
1
1
1
1
]
1
1
1
1
1
1
1

220 EPumia

Al %28 FT BN BN B 2.21 Prow.

srojectd env) C:\Users\xx>python ftpserver.py
starting FIP server on 0.0.0.0:21,

> myftpserver log 1,
%MF@ﬁNJH%&ﬁMﬁ,W@ZNWﬁD

10, 0. 1_window

P

1

‘T—H}: fl\[”lﬂ P}i 2.19 rﬁf}\ IT‘J N Eﬂ

A018-0b-18 ”1 b3:33] concurrency model: async

A | ]_ |._||'_| —1::: "_f]_ +F3:35 1 E Di arts® :::|_H||| ._::;;. 20

XN E S B ERE S 2

T4 R

s-xb4d bin.

pid=4708 <<




IIlll'In—--_:T"-" z —n C:\Users! '."."':="-fr"1'}1||11 ftp ver. I

L L Q £ 5 d 11 Ii'i |j.: ":1:T I':: ':::-:
(I 2(C B 2714t . CUT T RNC |||1|—':|_ 35
[I 2 B2l mas 1Il|—- 1|'1|—r 'I’-]"ET.' ac
[I 2C 18 21:! ] ps
[I 20 L_-' o 3 1'1 lh ] ._-._llll'J opened (connect)
[I 2018-06-18 :27] 192, 168. 0. 1 [11 er :| ‘user 1||*"H‘] in.

K221 ARFumig T4 R

2, —AFTP kFEH LB E T, KKA[LMELL fipserver.py Kigi £ H B K.
(E LI B P BRR AR A B, 23 LR 2-7 FIER 2-8.

< 2-7 AR

KA Likili

c 38 A H 3%

I A H S

r MR 55 2 N AT

< 2-8 BiR

A8 it AR

a X A%

d A B3 S A

f AT fir 4

m 1 i A

w 5 BUPR

M AR GEsd FTP s 8 SRR )

262 wRE FTP BRPimizRF
(ESEhR N ] ge 2 & U5 nl FTP k%548 K AR 80 R #0001, Python tHA] DA FRA MBLX EE .
[7~f5] 2-281 FHEER 111 (ftpelient)

—*_ eoding: uMEf-8 —*

l /usr/local /bin/python
Time: 2018/6/18 22:23:14
Description:

File Name: ftpclients.py

FH= FH= FH= F= He=

from ftplib import FTP
#5 oK FTP
ttp = ETP(host—'localhost® user—"user' passwd "12545")
$ B MM, BT windows 255, WEMISAN gbk
ftp.encoding = 'gbk'
¥ Ul H =
ftp.cwd ('test"')
$ A S AR N
ftp.retrlines('LIST"') # ftp.dir()
$ FE L note.txt

0o B o 1 T 5 R S 7 O 0 B

e I T e e T e I Ve
Y WO
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17 ftp.retrbinary('RETR note.txt', open('note.txt', 'wb').write)

18 # b4 ftpserver.py

19 ftp.storbinary('STOR ftpserver.py', open('ftpserver.py', 'rb'))
20 #8F HxX TR

21 for f in ftp.mlsd(path='/test'):

22 print (£f)

IBATE AR 2.22 P

:\Users\zx>python ftpclients. py
CWETWET WX 1 owner group 0 Jun 06 13:11 adfas
WAL WA WX 1 owner T OUp 0 Jun 05 14:27Y dird
T IWIWe 1 owmer 2T OUp 0 Jun 06 13:11 note. txt
(adfas’, {'modify : '20180606131154’, "perm : jul-limy . Size 1

(dir2’, n.mi 1 20180605142726°, "perm : eldfmcp , size
. ftpserver.py , i 1nd1'y : EUiHUﬁlHl%EhHl [HIHl: Iiuiw , 1
(" note. txt’, I modify :  20180606131145 }l—'lm . ‘radfw , 'size : ‘0, VD

B 222 EiT7&4&R

FTP 75 v Fe Fr B 4 5 ik ] A OB 77 308, BATs 2 PRI 5 K

HB{HREE

HRAF e BRI BN R ARE T Z RS, T RIS Rein 5 A s ir AOR AR 1 A
{8 F Python ik ME/HFAIERC AT 2 AR5 T 8 2 1 o IEEJL-F- B NI FHL_E#R B 7 B
w2, BB AR SO RS PR R, I, fEIS4Ed s R e e 4l A4S BOAOE BIAH M 52 1Y)
HBFE AT LA I IR RIS e s, S FACER NI B S s 2 ik . =28, (8 AR RGE Mk
NS, MR EMNE RS, EAE %,

271 ZiEBMH

KT U GACHS AL WA, IRATTI. & 5648 B = 3E MBS FH A4 i H AT &S HEAF B P i
sz SMTP (Simple Mail Transfer Protocol, faj §HE{ALEHN PRI , & —4H T WL R H i)
M nEAL B HBAE BRI, B e R USRI 3 77 e A9 540, SEPR B2 R r R IE I
B SMTP Phil g gk 1785, FIESC SMTP k5543217 KX )it 742

Python WEHK smtplib $#2 | —FpIR 7 (8 B IR 12 & IE B 1 WA, ﬁflfi&iij%iﬁmlﬂ‘la
HTML HEAF S B AR B . Python % SMTP S 545 smtplib F1 email P§MEEL, email 71 5744
it BB, smitplib 51 57 &£ B

BATRE — N el SMTP %f % . Python % SMTP Xf RiEiLu T

import smtplib
smtpObj = smtplib.SMTP( [host [, port [, local hostname]]] )

Z 5 -
® host: SMTP JREZ AL, “[VAI5E TAHEY IP bk s 3R &, A2 772 3L,

100



® port: 4R RAET host 4L, RE 24578 SMTP IR $1E2 A 693% 0 5, —ALHF LT SMTP
3 a5 A 25,
® local hostname: 4= SMTP EARGGAM L, AR A R EZ48 R 55-25Huk 2 localhost BP=T,

Python SMTP %} %1 ] sendmail 7775 KiEHR1:, HiESWF:
SMTP.sendmail (from addr, to addrs, msg[, mall options, rcpt options])

ZH U :

® from addr: $RMFAGEFH Mk,

® to addrs: FAA IR, MR EML,
® msg: KiEH L.

FBEANZSH msg TR, RoRtifE. FRAOVATERSE — R B8, ZEAN BFEAL B
PENZE BFEA R, ROEHBARET, EER msg FIAE . XM U2 SMTP il e LY
F 3o

(79 2-29 )3 fia B 0 SCASHEAE -

from email .mime.text import MIMEText
message = MIMEText ('Python HEffA&iE#IK...", "plain', 'utf-8")
E RS MIMEText Xf R, 25— NS0 2 MAFIE ST 5 = A~Z%0& MIME [ subtype,
f& N plain, ##[F) MIME A& 'text/plain', #xf5 — & 2 UTF-8 4wt {RiE 218 5 Ak A 1E.
EfEH SMTP AIEHEFZ AT, s RITHBSFER SMTP sy T e, Bilan 163 HEFE, 4N
& 2.23 Fiir.

POP3/SMTP/IMAP

Z=POP3/SMTR/IMAP: @ POP3/SMTPEES
IMAP/SMTPERSS

LSS EEAEREERET SNE

L e ey

==POP3/SMTP/IMAP W FESErEHEEHEERE

Sgir e Bk, SSaEiTaEsEEeE

===k POP3BEESE pop.163.com
SMTPERE==E smtp.163.com

IMAPEE=&= imap.163.com

B ESEHYEE e L= ot g i
HiEEMt = PCimi=S¥EEn
Eramai==aEE (105. Android. Symbian)
=25 POP3/SMTR/IMAPIES SSE=3555 1=

K223 SMTP &8 ik

101
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Python BEi{LIE4ERIENT]

D =] o 0 b W N =

D

10
11
12
13

g

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

(=% 2-301 T A Python AIEZ — B & EHIHEE (sendmaill.py) o

§ —* eoding: UFE §

import smtplib
from email .mime.text import MIMEText

4 =7 sMTP %

mail host = "smtp.163.com" # WERE
mail user = "{RMIBFEAH %" # AP 4
mail pass = "{RIJHBFEERLS" # 14

sender = "xxxx@163.com"

receivers = ["yyyy@qgqg.com”, "zzzz@wjrcb.com"] # EWHELE, TIEE N QQ MEFH A

message = MIMEText ("iXAZIE: WBfFIESC. ... .. ", "plain", "utf-8") # MEEIEX
message ["From"] = sender # K{FAN, LaiiE, WAl LI{#H Header #i&
message["To"] = ";".join(receivers) # WrAFIE, HEVLH

message ["Subject™] = "XZAEE: SMTP HE{4MA"

Crye
smtpOb] = smtplib.SMTP ()
smtpObj.connect (mail host, 25) # 25 N SMTP #lls
smtpObj.login(mail user, mail pass)
smtpObj.sendmail (sender, receivers, message.as string())
print ("AIEKII")

except smtplib.SMTPException as e:
print (£"KIERM, BHiRERE: {(e}")

PATUAERERF, Bt bR “ROSpT)” WE )G, BInlE BWCrHE R sif:, ik 2.24

7 .

XREE: SMTP it

20185E6H20H(E8=) B 9:30

XEIFY: BMEIEZ......

HA AR, ATLLRIE HTML MM PR 2 S8RaTLL, Haite i SR A St T

message = MIMEText (

102

'<html><body><hl>IX & IE XFrE</h1>\
<p>IEX A <a href="#">@B#HFE</a>. . .</p>\
</body></html>",

Y REmIT,

"HEE-8",



E28 Emes

) # HIEIES
AT FE RN E I 2.25 Fias.

XEFSE: SMTP gzt

163.com>

77 i8: 2018FE6F20H(E8=) B £9:45
i A @ gq.com:

e - — Circh.com >

X2 1E SRR

AT . ..

K225 B4R

PIXH e e, WA ? 158 B i rg Y-

1 # -*- coding: utf-8 —-*-

2

3 1import smtplib

4 from email .mime.text import MIMEText

5 from email.mime.multipart import MIMEMultipart
6 from email.mime.image import MIMEImage

7 from email.header import Header

8

9 4 B=J sMTP k%

10 mail host = "mail.wjrcb.com" # WEHRKFEE

11 mail user = "zhengzheng" # HIF4

12 mail pass = "WQZz2123" # %

13

14

15 sender = "zhengzheng@wjrcb.com"

16 receivers = ["somenzz@qg.com", "somezz@163.com"] # HWHEA:, WTRE N QQ MBFE B
b 1 A8

17 message = MIMEMultipart ()

18

19

20 message["From"] = sender # fIERMFN, WAILMEH Header #4i&
21 message["To"] = ";".join(receivers) # W AFIEAZLFTR
22 message["Subject"] = "iX;ed@l: SMTP HE{FM]E"

23
24 # WBFIEX AT
25
26

103



Python EZHHLEMHIENIT_

#1

28 message.attach (MIMEText ('<p>iX&1E: B R L AaEib</p><p>E R iER: </p>
<p><img src="cid:imagel"></p>', 'html', 'utf-8'))

24

30 # fREEAF ASRBIHX

31 fp = open("1l.jpg", "rb")

32 msglmage = MIMEImage (fp.read())

33 fp-closef()

34

35 # EXWhH ID, f£ HTML A5 H

36 msgImage.add header ("Content-ID", "<imagel>")

37 message.attach (msgImage)

38

39

40 HUSINEHT 1, 1ZIESHETHRTH test.txt XfF

41 attl = MIMEText (open("test.txt", "rb").read(), "base64", "utf-8")
42 attl["Content-Type"] = "application/octet-stream"

43 # XHW filename AILMERYS, B4, W ERAAHT

44 attl["Content-Disposition"] = 'attachment; filename="test.txt"'
45 message.attach (attl)

46

47 % dsInBE 2, MRERSETH R TR txt 30

48 att2 = MIMEText (open ("#ik.txt", "rb").read(), "base64", "utf-8")
49 att2["Content-Type"] = "application/octet-stream"

50 # XHH) filename AIUMERYS, SHA%T, WMBAPERTAZT

51 att2.add header ("Content-Disposition", "attachment", filename=("gbk", "", "

Wk txtm) )

52 message.attach (att2)

53

o4

55 try:

56 smtpOb] = smtplib.SMTP ()

57 smtpObj.connect (mail host, 25) # 25 4 SMTP ¥#ills

58 smtpObj.login(mail user, mall pass)

59 smtpOb].sendmail (sender, recelvers, message.as string())

60 print ("AIEMIN")
61 except smtplib.SMTPException as e:
62 print (£"KIERM, BHiREH: {e}™)

PATEL EACHS S, SR iEHBFE AN 2.26 B .

104



F28F EMEH

iIXEEE: SMTP gfidalizt

M & 2 4 ( 5 test.ixt...)

XR2IEW: BRREMEEENE

BE#Er:

& 2 )

test.txt (2457

et ext (1355
| ms TE ke 8-

B e ———— R
B [E: 2018568200 (EE=) KB E10:46

T e s SSSARS——— | O

AN (V CETERESE T TS SR

2.7.2 FYER

BB A B Bl POP3(Post Office Protocol ) Fil IMAP(Internet Message Access Protocol),

Python N & poplib BidkszE 7 POP3 Wril, W] LUE R ket f): .

5 SMTP Ppy ML, POP3 PipSCSUH A AN — AN 22 ] DA B2 BT B A A B, T o Hil A ) JiR
GRSCAS, L POP3 WOB) SCACAR fl mT LA B, 3 75 22 email ARG (1) 8- Fo 248 K fié

B SCAS, 2R B RS R o WO E 7 LR RS 25

54 poplib BEHUEHBIE I EE A F 4RSI A .
B i email USRI SCA, HE A .

[ 2-311 4™ get mail py Kz U0{alfs A poplib ALERELUCHRAE. ARASUNF -

Pl epcodingiuai 4

2 1import poplib

3 from email.parser import Parser

4 from email .header import decode header
5 from email.utils import parseaddr

6

7 ¥ RAMBERARE, 140 POP3 k55 as il

8 email = "xxxxx@gqg.com"

9 password = TrraEEam
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Python Bzt E4ERIEN]

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

pop3 server = "pop.qq.com"

$ EER por3 R as, WK )S ssl, HifEH poplib.POP3 SSL
server = poplib.POP3 SSL(pop3 server)

¥ AT I B RS B

¥ server.set debuglevel (1)

# Ik : 3TE) POP3 R %5 23 (1) XK 3

print (server.getwelcome () .decode ("utf-8"))

SNk
server.user (email)
server.pass (password)

# stat ()R [BIMBAFECEA S S

print ("HFEE: $s 1~. K/h: $.2fMB"™ % (server.stat () [0], server.stat() [1] /1024

/ 1024))

26
27
28
29
30
31
&
33
34
& &
36
37
38
39
40
41
42
43
44
45
46
477
48
49
50
51
32
53

f"{ decode str(parseaddr (msg.get('From','')) [0]) }<{decode str (parseaddr( msg.g
'From','')) [1]) }>"

ehal |
54
55
56
ol

106

$ list ()RFEIPA B S -

resp, mails, octets = server.list()

$ AT VEERBEIFFIER, FEl[b'l 82923', b'2 2184, ...]

# RBUECHT —EMBAE, FERRSIS M 1 I, B mBCE R 51 BRI YR S AL

index = len(mails)

resp, lines, octets = server.retr (index)
# lines fFfi /7 MBAFI) RAE SCA KB —17 A AR B MR 44 1K) SR 45 AR

msg content = b"\r\n".join(lines) .decode ("utf-8")
$ 55 Wt mE e

msg = Parser () .parsestr (msg content)

def decode str(s):

value, charset = decode header(s) [0]
if charset:
value = value.decode (charset)
return value
print ("MENIRECEIMIBANED T \n-————————— begin——————————
t TTHRHEANGER
print (

)

$ FTEPBUTE NG B
print (



f"{ decode str (parseaddr (msg.get('To','"'))[0]) }<{decode str (parseaddr( msg.get

(o', ")) [ 115"
58 )
59 # fTENEEGER

60 print (decode str (msg["Subject™]))

61 # FTEIFE—KIEXER

62 part0 = msg.get payload() [0]
63 content = part0.get payload(decode=True)

64 print (content.decode (part0.get content charset())) #

65 print("-————————
66

67 # LRI MBI 5] 5 EL B M AR 55 2 A Bk 5 A+

68 # server.dele (index)

69 # R}MIERE:

70 server.quit ()

TEACHS A2 64 4T, FAI1Md H part0.get content charset()Zmfid KRS HEAF 1E S . $U4T I

(AR CECSEI/ I AP S

+0K QQMail POP3 Server vl.0 Service Ready(QQMail v2.0)

mfFE=E: 6 1~. K/pb: 0.11MB

H{E<somenzz@gqg.com>

R ECHIME#<897665600@qq. com>
XEEB. pYTHON POP M

XA, VREFm, pop

Xk 7 ) AT e 1] 2.27 s

XEER: PYTHON POPRz
Hfe m; ag.com>

8]: 20185F6H21H(E88M) K F11:01

| iy (1] COM)

Best regards!

B 227 BIT5ER

273 BIREEEEHAZEEME

£ H i 2% B, How RS mAEE . WRF RS S5 A RS IR S, BEfFR
B M ARERRA R RTT %, BN G EREERM, —FEEA TERS], ke
BERR ], DR AR o] LUE B 2B 55
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Python Bai{LE4ERIEAN]]

N EEA Python AEHEFF I ThHER SEI IR EAS B Sl KIEEHEAE, BT R

(1) XA txt ZERE: BT ABEASIER, LES ok, B AT, B=
TEBE T NEXARE, e TRt WENERGE, KR MHE, BLE 55
b o

T2 AR T

xxx@163.com, yyy@163.com
xxx PR E
RERER-..

/home/log/xxx.loqg, /tmp/yyy.log

(2) FFEEWP A EFR A FH ot SO, SR TR, TR SCA i P 2696
P W
(3) HREFERGIEFTAER (1D F i RESCA U IAE T H TR A B, A SRR
HEAHRT DA ST A B
SZEFRATER A Python KT R R, ¥ & 1 Python KR AU : SCEFARED. E3CMH
ff watchdog 4RV i &% 3 M

(B 2-321 B — D AIERBPFIIZE,  SLTIRE Mt SCA ST N A T RGERR AT

At txt2mail.py WAEUNT:

L § * eoding: ukf § *

2 1import smtplib

3 import chardet

4 1import codecs

5 1import os

6 from email.mime.text import MIMEText

7 from email.header import Header

8 from email.mime.multipart import MIMEMultipart
)

10 # B=H SMTP R
11 class txtMail (object) :

122

13 def init (self, host=None, auth user=None, auth password=None) :

14 self.host = "smtp.163.com" if host is None else host # WHEKIEMHRS
v

15 self.auth user = "xxxxx" 1f auth user is None else auth user # LZif
5 & FARE I A 4

16 self.auth password = (

17 "kxkx*k%xx" jf guth password is None else auth password

18 ) # AR T HREK S K5

19 self.sender = "xxxxx(@1le63.com"

20

21 def send mail (self, subject, msg str, recipient 1list,

attachment 1list=None) :

22 message = MIMEMultipart ()

108



23
24
25
26
2
28
29
30
31
32
33
34
35
36

message["From"] = self.sender
message["To"] = Header (";".join(recipient list), "utf-8")
message ["Subject"] = Header (subject, "utf-8")

message.attach (MIMEText (msg str, "plain", "utf-8"))

W RA A, WS R A
if attachment list:
for att in attachment 1list:

attachment = MIMEText (open (att, "rb") .read (), "base64d™, "utf-8")

attachment ["Content-Type"] = "application/octet-stream"
# XHN filename AILMERES, 5447, W Ert4A%T

¥ attname=att.split("/") [-1]

filename = os.path.basename (att)

¥ attm["Content-Disposition"] = 'attachment;

filename=%s'%attname

37
38
39
40
41
42
43
44
45
46
477
48
49
50
53 |
52
33
54
55
56
57
58
58
60
61
62
63
64
65
66
67
68
69
70
71
12
13
74
13
76

attachment .add header (
"Content-Disposition™,
"attachment",
filename= ("utf-8", "", filename),

)
message.attach (attachment)

smtpOb] = smtplib.SMTP SSL()

smtpObj.connect (self.host, smtplib.SMTP SSL PORT)
smtpObj.login(self.auth user, self.auth password)

smtpObj.sendmail (self.sender, recipient 1list, message.as string())
smtpObj.quit ()

print ("HB{F A IERII™)

def guess chardet (self, filename):

:param filename: fEA—/~ A&
: return : IR [B] SCA A1) G i 4% 20
encoding = None
Ery:
# H AT SRR ) A ST EBAS K, AT RL— IR AN AF
# WRRR A, WseHUE 2
raw = open(filename, "rb") .read()
if raw.startswith(codecs.BOM UTF8): # 4b¥ UTF-8 with BOM
encoding = "utf-8-sig"
else:
result = chardet.detect (raw)
encoding = result["encoding"]
exXeent -
pass
return encoding

def txt send mail (self, filename):
:param filename:
:return:
e e N txt AR Em, txt SCHFEFI T
someonel@xxx.com, someone2@xxx.com. .. #H AN, E S5

xxx BEFHRE  $E@
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17 BIF xxx ] yyy ATIHRES, 851R4ACS zzz $1EX

78 FHEBHEMRT  #1EX

79 filel, file2 34, E5 0k, dEwam

80 zizie

81

82 with open(filename, encoding=self.guess chardet (filename)) as f:

83 lines = f.readlines|()

84 recipient list = lines[0].strip().split(","™)

85 subject = lines[l].strip()

86 msg str = "".jJoin(lines[2:])

87 attachment list = []

88 for file in lines[1].stripfl) .splatb(®, ") :

89 if os.path.isfile(file):

90 attachment list.append(file)

91 F R A AT, WA None

92 1f attachment 1ist — []:

93 attachment list = None

94 self.send mail (

95 subject=subject,

96 msg str-msg str,

97 recipient list=recipient list,

98 attachment list=attachment 1list,

2 )

100

il

102 1if name == " main ":

103 mymail = txtMail ()

104 mymall.txt send mail (filename="./test.txt")
ERACHESEIE 1 B E X HTHBAFSE, ThEe R MEHTHE 8% 2CH SCAR ST FF R IX M, SCRF 2 A

b _E A%

BT oRBATL IR H XM ThHe, {8 A AR %= > 1Y) watchdog 53k,
A watchDir.py WA B :

L i —* eoding: ubkf 8§ *

2

3 1import time

4 from watchdog.observers import Observer

5 from watchdog.events import FileSystemEventHandler

6 from txt2mail import txtMail

7

8

9 class FileEventHandler (FileSystemEventHandler) :

10

11 def init (self):

12 FileSystemEventHandler. 1init (self)

13

14 def on created(self, event):

15 if event.is directory:

16 print ("directory created: {0}".format (event.src path))
17 else:

18 print ("file created:{0}".format (event.src path))
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19
20
21
22
23
24
25
26
247
28
29
30
S0
37
33
34
35
36
37
38
35
40
41
42
43
44
45
46
477
48

if event.src path.endswith (".txt"):
time.sleep (1)
mail = txtMail ()
Ly :
mail.txt send mail (filename=event.src path)
except:

print (" XA AREARAIEH")

def on modified(self, event):
1f event.is directory:
print ("directory modified: {0}".format (event.src path))
else:
print ("file modified: {0}".format (event.src path))
if event.src path.endswith (".txt"):
time.sleep (1)
mail = txtMail ()
ErNs
mail.txt send mail (filename=event.src path)
except:

print (" XA AFRE XA IEH")

T F name == " main ":
observer = Observer /()
event handler = FileEventHandler ()
gy =
observer.schedule (event handler, dir, False)
print (f"HJAETHFEMH=FE: {dir}™)
observer.start ()
observer.join ()

watchdir {# ] watchdog BLER i %15 € H X2 B A JE N txt B CAR AT, R AT H g ek

S S SCAE, MR A txt2mail H ) txtmail 2509 txt send mail 7777%; WK &K IEA BRI | 22 BH
AN R, Wiiemwmenh FTEeErpbuR . FoENMETME— .

AT python watchdir.py Ja 45 RanpE 2.28 Aiow

Bl 228 EiT&R

6./ F % T AR testixt SO, SCIFM AEINEE 2.29 Bz
f%??)ﬁ‘ﬁ‘fﬂl?—f L R 2.30 s

n'II

@w rcb COMm, “@qq com
_A'f,m.l
?Eﬁ{n =,

xxx log

& 229 m{r4ER

G MR AT F B 2.31 Bl E 2.
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EE— TSRS
S G com
87 8: 2018FE68230H(8E<) K 8:47

T i C Vb, com e @ qq.com

B & 14v( 5 ox.log)

MFIREER

xxx.log

& ML )
Sl

xxx.log (64=
= B TE e #2e-

231 SERTIRY K%

A& AT A2 FRATTH H 8 M 4% 5 5K, SEBm (A4 P2 3R B b K 5K 58 4 AT DR LA 75 SR A4 4y
B, ZAG 7B VFA SR IF MR TSR, (HA R R 2 s 5] T r1EH .

RSIEEE

bEE ¥ 3 B 1) A, S L2 AN P i, R P RACBEUE 1 B R AR
Z WIS 5. AT/ B A Python SRAFEGIEH B, PAA UG E &5 BRIEBIMAE.

2.8.1 AEMEHER

Python ZbHGHAE H 25 = J7 B = 224 wxpy. itchat 55. wxpy fE itchat FJELAl i
RER ORI TARRE 5 A, IR T EE R DhRed &, X BRAMEH wxpy, {#H itchat
ML A 2355 J7 R http://itchat readthedocs.i0/zh/latest/. XLEREAER | Web S (5
il SEE VS ES. WORIHE . #RY K. BIES I FIIRE.

HERENE T FEIF %A wxpy.
pip install wxpy

sl M E IR 2% wxpy .
pip install -U wxpy -i “ttps://pypil.doubanio.com/simple”

2 ea, AT — FJLTZEATIRE

(1) BEEREFR. B KIEHE.

¥ encoding=utf-8

from wxpy import *

# cache path = True Ry JITBEAFTIAE, FMEIAHEHA
bot = Bot (cache path=True)
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g28 Hask

# HlasANIks H S
myself = bot.self

# £ Web fUEHIEA N K
bot.self.add ()
boc . s3clt _accept (]

t KEHEBELSEHD
bot.self.send ("HEW FINEL? ™)

# [ SRR T KR H B
bot.file helper.send ("{R&F X/HBIF™)

 J5H puid B, JFIEE puid Fris RIS 8RR AF /20N BRIE, puld AJERZ8¢RELE], HEAFTRE
[ ME—1E
bot.enable puid ("wxpy puid.pkl")

# B ARER N K

my friend = bot.friends () .search("123") [0]
$ &FEMEY puid

print (my friend.puid)

} '26blcc8a’

# i puid RKERITFK

my friend = bot.friends () .search (puid="26blcc8a") [0]
¥ A AORGETE S

my friend.send ("{RE, IA™)

¥ KiEE R

my friend.send image ("my picture.png")

¥ RIEAAN

my friend.send video ("my video.mov")

¥ RIEH

my friend.send file("my file.zip")

# AshEI o ARIEE A

my friend.send("@imglmy picture.png")

¥ BRI AEHE

AR AT RE DA R, B RN RS, BEE M SO A PRI 7 2Ok A0S
my group = bot.groups () .search ("=A47") [0]

my group.send (" KZKIH")

# BERLHREE '=AT, BHRGAHPEE ‘my friend® HIAFHIXT R

my groups = bot.groups () . search ("=AAT", [my friend])

21T _EIRRE R 25 e, A PSRRI SEBE k. JF)S 1 cache path =
True ZJ5, 2R EFREERE PR, HINENGRA G EEFE.

(2) TWCHE HBIRIE. ¥RHE -

FEETAEHE
@bot.register ()
def save msg(msg) :
print (msqg)
i A B, FFEE R VLS B 3h B E 4T AH B
@bot.register (Friend)
def save msg(msqg) :
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print (msqg)
Tuling () .do reply(msqg) #WH wxpy HirlIERNEA, tWAarLMEH B QK api

FATA] IR EOE BB O H B X — D ge R Ik F EEZAY) (nZ o FrxiEE. %K
HE ST

from wxpy import *

]—=

bot = Bot (cache path=True)

#ENBE
company group = bot.groups() .search (" A"H{GHE") [0]

o ] Oy N = a2

#E P&
boss = company group.search ("ZEWK%A") [0]

= o
| )

¥ R AHE B R B R R B T
@bot.register (company group)
def forward boss message (msq) :
1f msg.member == boss:
msg.forward (bot.file helper, prefix='ZHRKE")

el T el o B e =
G N s W

§ HEIELRE
embed ()

(3) Gk B, WAH. Wi, PEHI%.

from wxpy import *
bot = Bot (cache path=True)
friends stat = bot.friends () .stats ()

o
0~

—

friend loc = []1 # B—PEE P uilE, malfF@EXmAEER
for province, count in friends stat["province"].items () :
if province != "":
friend loc.append([province, count])

0 ] Oy N = LD [

D

¥ A AZUR P HE

friend loc.sort (key=lambda x: x[1], reverse=True)

il el
o = O

# FTENHET 10
For ttem in friend iocf:19]:
print (item[0], item[1])

AT R AP 2.32 Piowo

e =
o W
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A PR _EaRACAS 5 6 179 ) "province" & #i N "city", "sex" R Gt ivH i YR RIME B . FIH
Python ] BRI AT IS Gi T B A i e &, T AHEEIR.

[R5 2-33) FADER] DLR VS SE B #E4Em] . @ X —MEH R, U 3)E 3 n i
B 20, #ATHMNIITE 2 .

1 import subprocess

2 from wxpy import *

3

4 bot = Bot/()

5 HEEEHR

6 admin = bot.friends () .search ("{FW"™) [0]
7

8

9 def remote shell (command) :

10 r — spbprocess.run (

L command,

12 shell=True,

13 stdout=subprocess.PIPE,

14 stderr—subprecess . STDOUT,
15 universal newlines=True,

16 )

17 1f r.stdout:

18 yield r.stdout

19 else:

20 yield "[OK]"

21

£

23 def send iter (receiver, iterable):
24 i

25 FIERR F AKIEZ %I B

26

2i :param receiver: #EICH

28 :param iterable: AJIE[UXT&

29 s

30

31 1if isinstance (iterable, str):
32 raise TypeError

33

34 for msg in iterable:

35 receliver.send (msqg)

36

37

38 @bot.register ()

39 def server mgmt (msg) :

40 mmn

41 fiH BOCARLL 1 Ak, WERN shell w2347
42 ey

43 print (msqg)

44 if msg.chat == admin:

45 1f msg.text.startswith("!"):
46 command = msg.text[1l:]
47 send iter (msg.chat, remote shell (command))
48
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49 $iHtNFHZE, B LAEA 2178
50 embed /()

ZAT ElmER, EHEHEREEXS REWL, 4RWE 233 .

j Imkdir test

lecho %time% 'Ef'

22:57:29.77

ping www.baidu.com KN
é TEFE Ping www.a.shifen.com
[180.97.33.107] BEF 32 FH I
1
*£H 180.97.33.107 ghEE: =
=32 iJja=12ms TTL=54
EE 180.97.33.107 EIE: =
=32 [J[@=28ms TTL=54
3EH 180.97.33.107 EI&E: &

) & ©

/233 SEELGUS AR 4

282 BESEBEAEEMWME

3PS 9 oK B AN HE 77, BATTAT PAEFE e b 3 5/ H SR B H SIS E. wxpy
SR LUR A T7 sORSEIZ T K

(1) SREXE A1 Logger.

wxpy.get wechat logger (receiver=None, name=None, level=30)
ZEUL :
® rcceiver: H % None. True SF& S0, HFvAiZMEEA cache path 53k B Fh—/ 3T
BN, FREB|GMEAL “XHAEWB T ; BANBEAN, HL LR EMNE
Al CXHAEWBT” ; HAWMARIT R, FHRER LA £
® name: Logger % #k.
® level: Logger 4, 3KiA% logging WARNING,

SRS T -

from wxpy import get wechat logger

¥ JE—1EH Logger

# S E "receiver' B, ok HERIERIE G S XEBUE " XA ERB T
logger = get wechat logger()

¥ HERET

logger.warning ('iXs&—% WARNING FZFIHE, Riks 71?2 )

# W IRI  E

116



F28F HilzH

Ery:
1. F 8
except:

logger.exception ( "HAERXIE] 247 ")

(2) IMAMA ) Logger.

class wxpy.WeChatLoggingHandler (receiver=None)
Al LR H RIS 248 E IR A R

ZHE I

® receiver: %4 None. True RF4F &0, ¥ VAZ4 EAE A cache path 233 sh— /37 4%
BN, FRIZEB|ZIEAN “THEMBT” ; AAMBAN, FLEI|ZINEA
0 “THAERBYF ; S A ARM Z0, FREFZI R £,

import logging
from wxpy import WeChatLoggingHandler

# XA Logger
logger = logging.getLogger( name )

# VI — {5 Handler
wechat handler = WeChatLoggingH andler ()

# IMABA K Logger
logger.addHandler (wechat handler)

logger.warning ("1FF —&FHWES, wEl. ")

298, FRAT AT DA A AR I R X okl H & betn, SRS @ SL — AR, JFAE
HRMA R ERERXREHER AN R, RJ5R 2 E WG

from wxpy import *

¥ VI eLEE A
bot = Bot()
# BT EREHENH — 'ensure one () ' HTHRILBIFSE R EME—/), &R

group receiver = ensure one (bot.groups () .search ("XX W&-EHEH"))

# SRR RN ERICE

logger = get wechat logger (group receiver)

logger.error ("fIHAEK |, HXRZ —FEEMHIRHE...")

ERMFTTIEE A wxpy B T IR VL, 207 BRI, HEIRG I — M E
B AAE e 4280 75 B339 4 O Sk — K, KRR AAEE MO, Fa MR eib s
BT Z Ja L il N2 D IR FEFF A 7 BB i —4irgile ? 328G, X FAEERF R B2 v P
A | | ——wechat sener B,

wechat sender &3 T wxpy Fll Tornado SZELET— AT LU MG T€HL . AIA 25 Hodth 7 F
HEFHEE (HE. #E. 217415 KEIHEN TR,
T

pip install wechat sender

1y
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fsE
(1) R&EERA KA AT .

from wechat sender import * #{ERIASEI N AR
listen (bot) $AE I AR B s i P

(2) ARfEEHAN A B EINCL TSR AT sEELE B R IX 2 S .

from wechat sender import Sender
Sender () .send('Hello From Wechat Sender')

# Hello From Wechat Sender iXZ%iHBEWKiEL (1) 1 EFHEUS B A ESm BT KiEZE IR
B AT A 1 wxpy BIATIT -

# coding: utf-8

from wxpy import *

bot = Bot('bot.pkl")

my friend = bot.friends () .search('xxx"') [0]
my friend.send('Hello WeChat!"')

@bot.register (Friend)
def reply test (msqg):

msg.reply('test’)
bot.join ()

ffi ] wechat sender i} H 75 £ N2 3 47 A1EE 10 47ACASEP A,

# coding: utf-8

from wxpy import *

from wechat sender import listen
bot = Bot('bot.pkl')

my friend = bot.friends () .search('xxx"') [0]
my friend.send('Hello WeChat!')
@bot.register (Friend)

def reply test (msqg):

9 msg.reply('test’)

10 listen(bot) # HAFEAHF 170G
11 bot.join()

Z Jatn ik BAE HARRE Fr sl A R AR R H R, HFE:

# coding: utf-8
from wechat sender import Sender

Sender () .send ("test message") #RIEZE TS XA ERmBITF
Sender () .send to(“test message”, "xxx”) ¥KEZE xxx FHF, tHA]LUKIE EHFIEDRN R

AT T B AR (S B, IR S T e, SR A R0
EAJEITT, .

b AN 45 A2t PR 3 AL B, LB BT B £ R S A, i
L e L s 55 1 1 2O RS,

0 ] oy 0 = W D=
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= —
SOX T IHIE

AV SRR 2 G600 17 VU RO R (3R A, ZE 94 CPU o, [ Y %
RAGEAEE AR, BV LURINET 2, (R BAREITA I G ) CPU AT
. B SRORA, BAL ALK R W 3.1 FiR.

( Txegx ([ mEs )
J EAEY W2y, % o

. i

K31 #REEEKR

b BRI ASBTEAC T, CPU Hkokeksm X, H ATz HEMNE 4 2 CPU & F KL E
T, RE431 CPU #2553, M43 28 %, BHES 64 %. Bk, N TR KEZ#
CPU ML, MBI AE, RAINTEMEHZHE.

Python M & If) multiprocessing PR |6t Z i FE ) SCFF, PRI —— A HZ%.

gliE:HFE[IK Process

multiprocessing fEH SR | — PN EIEIEFE IR Process, H ozt LU R PR 7%

® )3 —/ Process X954, 487 B AMMES R
® AEL—NEFHAProcess £, THEH mt ()FEF run()7 i*.

TATE AT — PRG3R, IF 5 BT B A b4 .
(45 3-11 7€ XHFER AR5, FFXTLE S gEAE Al 2 BEAEFER (multi process.py)

1 from multiprocessing import Process
2 1import os



Python Bzt E4E RN

3 1import time

4 FREEENTHICE

5 def task process(delay):
6

i

8

num = 0
for 1 in range (delay*100000000) :
num+=1

9 print (£"## pid N {os.getpid () }, ALT5ER")
10
i af name ==' main ':
12 print ( '"XiHFE pid AN %s.' % os.getpid())
13 t) = btime. time ()
14 task process (3)
15 task process (3)
16 tl = time.time ()
17 print (£"FHATFERT (t1-to} ™)
18 p0 = Process (target=task process, args=(3,))
19 pl = Process(target=task process, args=(4,))
20 t2 = time.time ()
21 pO.start () ;pl-start{)
22 p0.join() ;pl.join()
23 3 = time.time ()

26 print (£" Z#FEIFKPATFERT (£3-t2}™)

AR E S X T A P AZ R B E B INFERS R B, Eia 4T 45 R T ED A FH I R 2T
HEFE ID, 45 14 A1 15 17 2 bR s AT, 285 18 A1 19 179 5514k T Process 2, 345 % HFreR
HN task_process, 55 21 1 22 AT RAUHAIFATAT, AT TEHURHT ETRERT . HLIBAT LR T
iR pid A 2116.

HIE pid N 2116, AT5ERK

HFE pid A 2116, 4T5%

I AT #ER) 37.13105368614197

HHFE pid A 60624, $UATERR

BHFE pid A 41016, $UATERR
ZiHFEIF R PATHER) 24.04837417602539

FATVR I 22 EFE AT A [R] O HRAE IR EGRERS /b o 32 R ORFRATIEE R 58 —Fh o5 vk se Bl Lol
3-11 .

[~ 3-2]1 HE X —1FFF45 K Process 25 (multi process2.py) o

from multiprocessing import Process
import os
import time

class MyProcess (Process) :
def init (self, delay):

self.delay = delay

super (). 1init ()

o @D =] 3y s b [N

11 $ IR EPAT AR
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52 def run(self):

13 num = 0

14 for 1 in range(self.delay * 100000000) :
15 num += 1

16 print (£"i#IE pid A {os.getpid () }, FATER")
17

18

19 af name == " main ":

20 print ("Xi#HFE pid N %$s." % os.getpid())

21 p0 = MyProcess (3)

22 pl = MyProcess (3)

23 t0 = time.time ()

24 pO.start ()

20 pl.start ()

26 p0.join ()

277 pl.join ()

28 £l — Eime.time ()

29 print (£" ZHEIFAHATFER (t1-t0}")

#% ;_": #1% p0. pl R A startQi, H 37 f K anQ 77 % . B

TSR F
L pid N 57228.
2 pid N 59932, ATERK
HFE pid N 61288, AT EAL
LR IFEIATEERT 24.03329348564148

NHARANIRE — T Process KL MRLEThEE ] MEH, 1ZFSHH)IE R EBUFER T

class multiprocessing.Process (group=None, target=None, name=None, args=(),
kwargs={}, *, daemon=None)

ZAAIT

target R R, —RA R, LT HE,
args & A AT R 4945 B RBOTA,

kwargs & 7 A X 49 F 3.

name # HAZ6) A % .

group 3 &R, T Bk,
RIEHERE H AT .

is alive(): AEHALE LT MEN.
join([timeout]) : [RRIFZ, #H | HAZPAT T A RAR B R IEAZAA L .
run() : REJEPATHIES RS, THES.
start() : BUEULAL,

terminate(): A ibViFE,

© e 0 0 0
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JEPEUTT .
® authkey: F 9 2h, #4249 FE 4.
® daemon: X#AELIE AHLIE, BHAREGRTAIFHAZ, LME start)Z AL E.
® cxitcode: &L, #HAZEEATH A None, R AN, HEATHIET N LR,
® name: KRIRUAZLE AR,
® pid: A% 1d.
[~ 3-3) A% & daemon JEM: (multi process no daemo.py) -
1 from multiprocessing import Process
2 1import os
3 1import time
4 4 THERZHATHAUS
9 def task process (delay) :
6 print (f"{time.strftime ('$Y-%m-%d $H:$M:%S')} FHEPITHFE. ™)
7 print (f"sleep {delay}s")
8 time.sleep (delay)
9 print (f"{time.strftime ('$Y-%m-%d %H:3M:%S"')} THHEHITER. ")
10
i 0 N s i name ==' main ':
12 print (f"{time.strftime ('$Y-%m-%d %H:$M:%S')} RFFREPATIHE. ™)
51 p0 = Process(target=task process, args=(3,))
14 p0.start ()
15 print (f"{time.strftime ('$Y-%m-%d %H:3M:%S')} RFEMITLER. )

X B A p0join()>RIAZEHFE . 217585 RINT -

2018-07-11 21:13:30 RiHBEHITIFE
2018-07-11 21:13:30 XHBEHATEE
2018-07-11 21:13:30 FHFEHATIFIE

sleep

3s

2018-07-11 21:13:33 FHEHITEH

A PLVE Y, SOHFE A FA T EZITEB0RITE T BHE R, R KASER TR
IEAT 5C ke

-

[~ 3-4) ¥ & daemon J&E (multi process daemo.py) -

def

I S T e T NS B, NS Y SU R SO I =

e A

1L

124

from multiprocessing import Process
import os
import time

¥ PR AT AN

task process (delay):

print (f"{time.strftime ('$Y-%m-%d $H:%M:%S')} THEHITHIE. ™)
print (f"sleep {delay}s")

time.sleep (delay)

print (f"{time.strftime ('$Y-%m-%d %$H:3M:%S')} THEPITEHR. ™)

name —' mwmain t:




12 print (f"{time.strftime ('$Y-%m-%d %H:$M:%S')} RFFREPATIHEE. ™)

13 p0 = Process (target=task process, args=(3,))

14 $1% B daemon JEEN True

15 p0.daemon = True

16 p0.start ()

17 print (f"{time.strftime ('$Y-%m-%d $H:%M:%S')} RHFBEHITEH. ™)
BATE R T

2018-07-11 21:17:33 XHEHATIFIE
2018-07-11 21:17:33 RiHFEHITSE

REFP IR S PGS R AR, REFEFBTER, LR .

HiEH&1ZHZ Semaphore

Semaphore FSRAZ G0 3 YR U5 Rl B, nT DA [R] — I 200 5 & i 2R 48

[ 3-5) ZiEFE R 4] (multi process Semaphore py)

import multiprocessing
import time

def worker (s, 1):

s.acquire ()

print (time.strftime ("$H:%M:%S') ,multiprocessing.current process () .name +
REHEIT") ;

[ T R - 0 T N T

i time.sleep (1)
8 print (time.strftime ('$H:%M:%S"') ,multiprocessing.current process () .name +
"OBBE ) ;
9 s.release()
10
Il it name — W an U
12 s = multiprocessing.Semaphore (2)
13 for i in range (6) :
14 p = multiprocessing.Process (target = worker, args=(s, 2))
15 p-start{):
BTSSRI B

22:34:36 Process-1 IKEBHIEIT
22:34:36 Process-2 IREBHIZEAT
22:34:38 Process—1 BEig R
22:34:38 Process-3 REBIIEIT
22:34:38 Process-2 Bfiliigi R
22:34:38 Process—-4 REGHHELT
22:34:40 Process-3 BBizE R
22:34:40 Process-5 REBHIIET
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22:34:40 Process-4 BBIZS R
22:34:40 Process-6 RBHIIZEAT
22:34:42 Process-5 BEHEIZE R
22:34:42 Process—6 BJHBEIZ R

HTFA 1% E T s=multiprocessing.Semaphore (2) , [Kh[E]—BfZ| XA WA AT

HRAE

HiERZ Z Lock

LR H 2R R, RERERAER, NiREHER, EAAREERA 7 EZAR i

R — MRy R AN L2 SR AR, B/ 28 A Lock.

[ 3-61 ZAEREHmHESE, ANBL (multi_process no Lock.py)

1 import multiprocessing

2 1mport time

3

4

5 det Laskl () :

6 H =5

i while n > 1:

8 print (f"{time.strftime('$H:3M:%S")} taskl HH{EE")
9 time.sleep (1)

10 n =1

11

12

13 def task2():

14 n =95

15 while n > 1:

16 print (f"{time.strftime ('$H:%M:%S"')} task2 HitH{gE")
17 time.sleep (1)

18 n =1

19

20

21 def task3():

22 n =25

23 while n > 1:

24 print (f"{time.strftime ("$H:3M:%5")} task3 HitH{gE")
25 time.sleep (1)

26 n =1

ki |

28

29 3 F name == " main ":

30 pl = multiprocessing.Process (target=taskl)
31 p2 = multiprocessing.Process (target=task?2)
32 p3 = multiprocessing.Process (target=task3)
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33
34
35

21
21
21
21
21
21
21
21
21
21
21
21

W =1 & U b W o

= = = W
D~ O

13

FIF IHZHIE

pl.start ()
p2.start ()
p3.start ()

A AR A s FH A

4 e . 3
4 e . 3
= 22:-36
cZ22:-36
cZ22:-36
5
5
0
0
i
S
Sl

36
37
3%
3%
=58
38
353

taskl
task?2
task3
taskl
task?2
task3
taskl
task?2
task3
taskl
task?2
task3

ERREAS TR, RAEREARATEN A CE R BT8R T

N

fiti{s 2
it {5 2
it 15 2
farth {5 2
farth {5 2
farth 5 2
farth 5 2
it 5 2
it 5 2
Wit 15 2
Wit 15 2
it 15 2

MBT S RAlAE W, BB 2GR ARESTEE R, LN, nl [ &Gk
aRIREL. BAERMBS —F B, ZRE—FZ2{E A EEAER AR

[~ 3-7) Z RS S, N8l (multi_process Lock.py)

import multiprocessing

import time

def taskl (lock) :
with lock:

n =5

while n > 1:
print (f"{time.strftime ('$H:%M:%5")} taskl #HHEE")
time.sleep (1)

S ¢

14 def task? (lock):
lock.acquire ()

15
16
17
18
159
20
21
22
23

n

= 5

while n > 1:
print (f"{time.strftime ("$H:3M:%S"')} task2 HitH{EE")
time.sleep (1)

n—:

i}

lock.release ()

24 def task3(lock):
lock.acquire ()

25
26
27
28

n

=5

while n > 1:
print (f"{time.strftime ('$H:%M:%S"')} task3 HitH{gE")
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s
30
31
32
33
34
35
36
31
38
39
40
41

21

et 3
et 3
2 e
2 e

21
21
21
21
21
4 |
4 |

]l & N &= W o =

LE

time.sleep (1)
n = 1

lock.release ()

name — L

lock = multiprocessing.Lock ()

= multiprocessing.Process (target=taskl, args=(lock,))
= multiprocessing.Process (target=task2, args=(lock,))
= multiprocessing.Process (target=task3, args=(lock,))
~start ()
~start ()
.start ()

AR, B AR SS R BRI 7B Lock. [ERBItLIER IR, &AWL
AN SEA5 lock = multiprocessing. Lock(), ZAJ5E 7 Z0 5 FACRS AT E N8l (Seie)
BIA H lock.acquire() 77725, 147 e e BEstei, BRI A lock.release()/7v%; tal I H £ F3C

Kpgr with (W taskl AACRS) o ERACRGIE T4 T

ol
2
2
A i
A i
il [
ittt T [
Al
Al
L
2l |
2l |

14
15
16
17
18
19
20
21
it
23

=24
=25

taskl Hith{g R
taskl it R
taskl it R
taskl HitHiE R
task2 HithiE B
task2 fitH{iE R
task2 fithH{iE R
task2 ftHE R
task3 ftH{E R
task3 #WH{ER
task3 Hith{g B
task3 Hith{g B

WA SR AT LUE Y, [R]—I Z AT — R e A S

HizERIZSZ Event

Event FIRSCBLHAE Y RS0, #H T w6 7.

[ /=15 3-8] multi process Event.py.

import multiprocessing

import time

def wait for event (e):

128

e.wait ()
time.sleep (1)



EI3E e

8 ¥ WafE 515 R Event RS, NG LT

9 e.clear ()

10 print (f"{time.strftime ("$H:%$M:%S")} #HKE A: FAIER S, LEFR...")
11 e.wait{)

12 print (f"{time.strftime ("$H:$M:%S'")} #HKE A: IFH, ERB—EE™)

13

14

15 def wait for event timeout (e, t):

16 e.wait ()

17 time.sleep (1)

18 ¥ MR JSIERR Event IRES, NGRS

149 e.clear ()

20 print (f" {time.strftime ('$H:3M:%S")} BtFE B: FIE, mMEBER (£} )
21 e walblt)

2 print (f"{time.strftime ("$H:%M:%S") } #H B: KA ET")

23

24

25 It name == " main ":

26 e = multiprocessing.Event ()

27 wl = multiprocessing.Process (target=wait for event, args=(e,))
28 w2 = multiprocessing.Process( target=wait for event timeout, args=(e, 5) )
b wl.start ()

30 w2 .start ()

19 ¢ EERERIE

32 print (f"{time.strftime ("$H:3M:%S")} FHFE: HWHFERT, EFE 8 s BfE"™)
33 i MR AR SR B

34 e.set ()

a5 time.sleep (8)

36 print (f"{time.strftime ('$H:3$M:%S"')} FilfE: 7T, RELT™)

37 # AR RE TS I BERE

38 e.set ()

39 wl.join ()

40 w2.join ()

41 print (f"{time.strftime('$H:%M:%S")} Ei#HFE: BH")

ERARESE SCT IR R — DR R RS R A I B E
I 18] o FERERE P FH SFPF I set() 7 AMRBE <5 Ay S I RERE, SFMRBR S VR A clear() 1 iAim PR F1F
HPRSIH B FFr, PAUCARRERE RIZP i . TSR AT

20:47:27 FFE: WHEEHET, BFE 8 F wha
20:47:28 #HE A: FAIENH, KEMW. ..
20:47:28 #tFE B: IFE, HEFR 5 #
20:47:33 2 B: RLEHAFIET

20:47:35 FitfE: T, BELT

20:47:35 ¥ A: TR, 2RB—EE
20:47:35 FFE: B
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HIELFRPAT Queue

Queue & Z 2 2HBAS, 0] LA Queue SEEL 2 e 2 [B] I B HE 4L . put J7vEH LA
EANEAE RIS, put FIEIEG WA TTIESEL: blocked Ml timeout. 15 blocked & True (ER
WED , JFH timeout NIE{E, W77 HEE timeout 18 2 KIS [B], E2|ZPAYA TR T
B, tSER, W<t Queue Full 7% . W% blocked & False, {Hi%Z Queue &\, M&57
El 9 Queue.Full 5% . get J7iA ] LA BASISEHBOF R — ook . [FIFE, get 734 WA Al ik
Z 1. blocked Fl timeout. W blocked A True (BKIME) , Ff H timeout NIFE{H, TEZFFHT
BN BB cE, Ml Queue Empty 5% . @15 blocked & False, A SHM
MG OLAFAE: Queue 5 —MERH, SRR [FIZE, SIS A, LMY Queue Empty
T

(o) 3-9) fdiH 2 kR S BLA: 73 -TH e B s XL

1 from multiprocessing import Process,Queue

2 1import time

3

4 def ProducerA(q):

5 count = 1

6 while True:

7 q.put (£"#4K {count}™)

8 print (f"{time.strftime ("$H:$M:%S"')} A A : [AIK {count}]™)
9 count +=1

10 time.sleep (1)

L

12 def ConsumerB(qg):

13 while True:

14 print (f"{time.strftime ('$H:%M:%S")} B HUH [{g.get()}]1™)
15 time.sleep (5)

16 if name —— T n

17 q = Queue (maxsize=5)

18 p = Process (target=ProducerA, args=(q,))
19 € — Process|(target-ConsumerB,args—(d,)})
20 c.start{)

2] p.start ()

27 C.)oin()

23 p-join ()

EIRARHSE X7 AP B BREANITH 5 AL, WEHNIKRAFEEE 5 » A& MEN
FEPERIK, YR RAME BB R GH S, SIS mE, AErE e, AR, HR S
fFo AAMTTENFUH FIE L AT HEA—EG EAER Queue R LLIEAE 38 FITH 92 & A % A —
HifE £, BT8R0 T:

21:04:19 A WA:[&IX 1]
21:04:19 B BUH 4k 1]
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EIE ZEHEZHE

21:04:20 A BN: AR 2]
21:04:21 A BA:[AK 3]
21:04:22 A BA: [AK 4]
21:04:23 A JIA: [¥&IK 5]
21:04:24 B B A 2]
21:04:24 A HA: &K 6]
21:04:25 A BA: [#K 7]

21:04:29 B B [AIK 3]
21:04:29 A A: [#A1K 8]
21:04:34 B U A1k 4]
21:04:34 A BN: [ 9]
21:04:39 B Ul [#A1K 5]
21:04:39 A JHA: A1k 10]

MEERATLLE W, B8 A 7R EEBAR, ZBASImI, SFEAFHE A B U 482270

ZiHiEZ1Higi Pool

fEf ] Python iH1T RAEH AN %, FralRINEREZAN MR, RFTEESR 26
FEVLIFATERAE, AT AT 2K S I ] 8t EA S8 H AR, T BAE$28 H multiprocessing
1) Process h&A K MR, TLANGE, HORZ EAD, ETAHE, FahRS#HE
B NORKIL B, B s AT LAUR I ERE I DAL 1 .

Pool A] LARfEFR EZ = R EH PR, S8 3G KIE3E R pool HES, LR ik
A, MO AR T PATRE K W R )RR R D4 iA 2R E ) i oK E
ZiF KM FHA, HIPa RS T A = 035

[~ 3-10] Z e F #E 5t Pool.

1 #coding: utf-8

2 1import multiprocessing

3 1import time

4

5 def task(name) :

6 print (f"{time.strftime ("$H:3$M:%S') }: {name} HIHEHAT")
7 time.sleep (3)

8

O 1 name == " main ":

10 pool = multiprocessing.Pool (processes = 3)

11 for 1 in range(10) :

12 FAEFF AT RS BON processes, H[— PN REIAT B8 5 SUSIFT SRR 25
13 pool .apply async (func = task, args=(i,))

14 pool.close()

15 pool.join ()
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16 print ("hello")
21:23:34: 0 FiEAT
21:23:34: 1 FIEIAT
21:23:34: 2 FFIEIAT
21:23:37: 3 FFUEHAT
21:23:37: 4 FFUEHAT
21:23:37: 5 FFiEAT
21:23:40: 6 FFMAAT
21:23:40: 7 FFiEAT
21:23:40: 8 HEHIAT
21:23:43: 9 HEHIAT

WS 1TE5 RKE [F]— I 2 G =AY, £ Pool 5B 1 X EAE IF AR B2 -

oL/ SR EIRISHE Pipe

HAEZSR Unix RGP LEMHEE (Pipe) maKib—%&aL % (STDOUT) 1E4
B —% a2 %N (STDIN) FREURZA S5 H . 7€ Python £ iHFE4aFErh th4 —> Pipe J7ikm[
DLHEAT FRATTSEIN 2 3 2 2 AT i Bt 465 . FRATAT LUK Unix KRG — N2 LU/E— Nk FE,
—ANERE A AT DAE R 5 — AR RN, Wl 3.2 PR,

sTDOUT STDIN STDOUT STDIN

K32 FEamdraH

multiprocessing Pipe() 77 7% 1R [B] — AN B 18 [ 5 N i 1, 1 Commandl ) STDOUT #i
Command2 ] STDIN, iX#f Commandl 5itH#/EA Command2 BFIA. WIR K, ik
Command2 )4 tH ] LIEN Commandl HIA, XEZ2ENTEE, NS TLEIE. W
FHEBEFNLEE, HEEYS Ppe) f7 i1k 1H 2 E duplex=False #i 7] PL, E[
Pipe(duplex=False).

Pipe() 7 IR B % R B A KXW E send) T iEMBIE B recv() ¥, AT LU H
Command].send(msg) &% 7H 2., JiH Command2.recv()EWHE B . 1R &G HE I, recv()
HiEkes—HMEE, MPEFECEH T, recv()H LS F % EOFErmor.
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[ 3-11] Z RN LEE (multi_process_pipe.py) -

1 import multiprocessing

2 1import time

2

4

5 def taskl (pipe):

6 for i in range (5) :

7 str = f"taskl-{1}"

8 print (f"{time.strftime ('$H:%$M:%S')} taskl KiX: {str}")

9 pipe.send(str)

10 time.sleep (2)

11 for 1 in range (5) :

12 print (f" {time.strftime ('$H:%M:%S")} taskl #UX: { pipe.recv() }™)
13

14

15 def task2 (pipe):

16 for i in range (5) :

17 print (f"{time.strftime ("$H:3M:%S")} task2 #UW: { pipe.recv() }™)
18 time.sleep (1)

19 for i in range (5) :

20 str = f"task2—-{1}"

| print (f"{time.strftime ("$H:%M:%S"')} task2 KiX: {str}")
i pipe.send (str)

23

24

25 af name == " main ":

26 pipe = multiprocessing.Pipe ()

27 pl = multiprocessing.Process (target=taskl, args=(pipe[0],))
28 p2 = multiprocessing.Process (target=task2, args=(pipel[l]l,))
ol

30 pl_stars (]

3 p2.start ()

32

33 pl.join ()

34 p2.join ()

39

BRI E T A TR R B task] SERE S RTHE, HHEWGH R task2 SeiUH R,
MRIEHEE. BITERWMT:

23:26:21 taskl Ki£: taskl-0
23:26:21 taskl AKi%: taskl-1
23:26:21 taskl AKi%: taskl-2
23:26:21 taskl EiX: taskl-3
23:26:21 taskl Ki%k: taskl-4
23:26:21 task? £ : taskl-0
23:26:21 task? W : taskl-1
23:26:21 task? W : taskl-2
23:26:21 task2 W : taskl-3
23:26:21 task2 #W: taskl-4
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23:26:22 task2 KiX: task2-0
23:26:22 task2 Kik: task2-1
23:26:22 task2 Kix: task2-2
23-26:27 task? &mik: task?2 3
23:26:22 task?2 Ki%k: task2-4
23:26:23 taskl #W: task2-0
23:26:23 taskl #W: task2-1
23:26:23 taskl W : task2-2
23:26:23 taskl B : task2-3
23:26:23 taskl B : task2-4

ﬁ (K7 o By time sleepO4 1F 7T Uik 8 77 By 2 R AL, X — F I TR MR Bl Kk
8.
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B 45
SLOXE EXilE

2Fe (Thread) AREEIHFE, EHRIERGHEGTIEFH AR MR/, EHERE
R, RHREPRSEbrialERAL. K EH FAME REEIE, Rila —SEsfrhofn]
AIGHIR, BG5S R — R AR Z R L S R P A 1 aR B R, — N ERRE W] LA
MUEE 73— Sk, Rl R i 2 DS 2 8] A PO R AT

REA . HIE. BT =FEARRE.

® GERARIBKAEAELSEITNIA SN, T4 ETVELT, AEFFLEM.
® FEATKAAILSE LA EHEEIEAT,
0@ [HERARBEAEBLEAFFNEN (REMEE5T) , EHE L RTIAT.

=FARES A B EAL IR 4.1 Bow.

: __
EERE B GHisleepTr B

. _ _4
i 1t new Thread ()il &2 SAEBITER, REE
v

K41 “ZFERESHEKL

Python Z2Z&ZE N

PATFIE, 2 SREAIRZFEA L] A i BRI 38, AERE P L S TR . e 22 15Uy



Python BBt E4ETRIEN]

AT, Bl —BREREREFPATI FERE:
5 FRREUCCHE A
3 B Ab SO A
5 FHEEUCHE B
3 B AL SO B
T2 16 #P5E . BRI E WAL RPAT, W FHR:

5 BB A
5 BEHUCCHE B + 3 B AbE SOl A
3 FbAbBE O B

72 13s e

A 1 ] e 2 A8 3| Python N Z ZFE, HT 4K GIL (Global interpreter lock) PR il
1 Python L L, Fl N ZIH A —PMREET, LEKEZ#Z CPU HILH. HERE
HI# GIL JfAN72 Python [FFIE, ‘B2 £ LI Python fig#ffr 8§ (CPython) B Fr5| A — ML
P C++ BR—FIET GEED) ok, AT LLHA R )90 i a8 R g Pe e il PATARES,  ELEEA 44
[ %1% 23 i1 GCC INTEL C++. Visual C++%% . Python 4 —F, [FEFE—BARES AT Lt CPython,
PyPy. Psyco FA[EI) Python #ATHERHAT, BIEF ) CPython HE¥A GIL. ZAMEFA
CPython 7& K& 7 88 T ERIA K Python 44T M8, Pr A7EAR 2 N RUME-S B CPython )i & Python,
W AR 2SR AT GIL V345 4 Python i& 5 IAGRRA » ]k, 3 B 35 2SR WA — /5. : GIL JF 45 /& Python
145, Python 584 7] AAK R T GIL.

GIL A2 — o8, BEAAE B8 WA L FBA A, #2¥% itk
IBATAR AT, LAtz il [B] — B [a] N L 2 50 R e — MES B, s R uEE s 1) % 4
-+ CPython I AFEF BEALM, [R5 BEAf PRI S HUR AV M) %2 45, BINBiAb#® (GIL) .

A7 GIL WAFLE, [F—iZ[E—fEd A — DR IIT, BB s TR 1.
BEFERT ORI 2 #%, 1 Python ) 2 28R EN VAR 2 %L 3, Python M ZLFERAREHH T2
BERARNE,

B BNLRERITR TS 24, 2H0HE GHEEEA 2N 4EH (Vo %
E£R) , ARG REGEHARM . 2% CPU, BUREW LA ZMZIFITERTE, 2%
RIS RE, HE4 CPU —HIEP| VO FHE, MHEEZER, il V0 ZFERTE
WA A K\ Tt

ISR A

(5] 4-1) THREEAUES-ZHFE (Gsmyx_multi_process.py) -

from multiprocessing import Process
import os, time

R A ERTS
def work() :
res = 0
for 1 in range (100000000) :
res *= i

o -1 oy N = W
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9

10 if name —— Mot

11 s=

12 print ("AHLA",o0s.cpu count (), "t CPU") # AHLN 4 ¥
13 start — time.time ()

14 for i in range (4) :

15 p = Process(target=work) # Z il

16 1.append (p)

L7 p-start ()

18 for p a1 1=

19 p.join ()

20 stop = time.time ()

21 print ("t EEELES, ZHEREN $s" $ (stop - start))

IETE R

AHPLAN 4 # CPU
THEHEERMES, LHFEFER 14.901630640029907

[ 4-2) tHRERAUES-ZER (jsmyx_multi_thread.py)

from threading import Thread
import os, time

it HEERTS
def work() :
res = 0
for 1 in range (100000000) :
res *= 3

0 =~ oy U s W N =

LD

18 name — " main "=
11 ==l
12 print ("AHLA",o0s.cpu count (), "t CPU") # AHLN 4

13 start = time.time ()

14 for i in range (4) :

15 p = Thread (target=work) # Z it}

16 1.append (p)

L7 p-start ()

18 for p an 1:

19 p-Jjoin()

20 stop = time.time ()

2l print ("HFEFENESE, LLEFERN $s" % (stop - start))
IEATE R T

AHPLAN 4 # CPU
HHEHEEMES, LR 23.559885025024414

[ 4-3] 1O HHEMES-Z#HFE (lomjx_multi_process.py)

1 from multiprocessing import Process
2 1import os, time
3

FA4T IHBLIE
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#1/0 BERES
def work() :
time.sleep (2)
print ("===>", file=open ("tmp.txt", "w"))

if name == " main ":
L = [
print ("AHL A", os.cpu count (), "# cpPu") # AHLA 4 ¥
start = time.time ()
for 1 in range (400):
p = Process (target=work) # Zi#HE
1.append (p)
p.start ()
for p in 1:
p.-join()
stop = time.time ()

print ("I/0 BEMTSE, LHEFERN $s" $ (stop - start))
BATERW R

AW N 4 #% cpU
1/0 BEMTS, LHFEFER 21.380212783813477

@0 1 oy b W k=

9

10
11
12
13
14
15
16
17
18
19
20
21
22

[7~f5] 4-4]1 VO HFHEMES-Z 2 (lomyx_multi_thread.py)

from threading import Thread
import os, time

$1/0 HERES
def work/() :
time.sleep (2)
print ("===>", file=open ("tmp.txt", "w"))
e name — B miain M:

1=l
print ("A&HL A", os.cpu count (), "% CPU") # XHAN 4 ¥

start = time.time ()

for 1 in range (400):
p = Thread (target=work) # Z4Z&E
1.append (p)
p.start ()
for p in 1:
p.-join()
stop = time.time ()

print ("I/0 BEMTSF, ZLEFERN $s" $ (stop - start))

BATE R R

AHPLN 4 #% CcpU
1/0 BERTS, BAFEFER 2.1127078533172607
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EAE ZHBHIE

Z5: f£ Python W, XIFilHEERES, ZHELHLH: NT VO BEMIES, 24
FE L%

R, s AT R RU, BEE CPU M ZHITR R E €A riem, XA —1
FEFEA LA AR AL VO, P3N AN £ — MEF RIRE T EEEN T
[/O &M,

ZE&IERIEZ threading =12

Python $&fit 2 ZRFEGmFE IR ERAT LA P 1.

®  thread ;
® threading .

Horp thread BEH R TARE N AT HER L HF 2 2L PR RE, TR B A B0ORH (/R [F 25,
H#E#7 1% FH threading B, threading BLHuxt thread 4T 7 313, 2L T HEEL T, IhHREH IR,
5 T LR E R ThRE, XRS5 38, AR ZHE T, AT E{EH threading
XA ERBEYGREE T

¥ A threading H1T 2 Z&AEEAEA LL AT

J7i%—: % threading Thread ZSHISEH], 8 FHH: start() 777%o

[ =15 4-5]) it 524504k threading Thread 28R AI LT (multi thread 1.py)

1 import time

2 1import threading

3

4

5 def task thread (counter) :

6 print (

7 fr &4 FR: {threading.current thread() .name} Z#: {counter} FHUERH}IA]:
{time.strftime ("%$Y-%m-%d %$H:%M:%S") }"

8 )

9 num = counter

10 while num:

11 time.sleep (3)

12 num —= 1

13 print (

14 &M% FR: {threading.current thread().name} Z#: {counter} Z5HRHf[H]:
{time.strftime ("%$Y-%m-%d %$H:%M:%S") }'

15 )

16

17

18 if name == " main ":

19 print (£' TLBEHERE: {time.strftime ("$Y-%m-%d $H:%M:%S")}"')
20
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21 + VI =A%, R ARMSE

it tl = threading.Thread (target=task thread, args=(3,))
23 t2 = threading.Thread (target=task thread, args=(2,))
24 t3 = threading.Thread (target=task thread, args=(1,))
25 ¥ T E=1%E

26 tl.starct {})

2 t2.starct ()

28 t3.start ()

29 ¥ FRFIBITEE

30 tl.join()

il t2.join()

¥ t3.join()

33

34 print (f' EABELRME]: {time.strftime ("$Y-%m-%d $H:%M:%S")}"')

P27 LB 1 =4 Thread SREISEHI, I R4E S R B UL @A R FIZ 4L, @ i1z 7 A Y
I (8] 545 0K, start) 7T a Z6FE, join() kP ZE F 268, Ffe Ul IT4 R, 21748 R
ke

FEFEH AR A]: 2018-07-06 23:03:46

ZIELI: Thread-1 Z%(: 3 HUhRIE]: 2018-07-06 23:03:46
ZIEAIR: Thread-2 Z%(: 2 JHUERIE]: 2018-07-06 23:03:46
ZIEXIR: Thread-3 Z%(: 1 JHiERIE]: 2018-07-06 23:03:46
ZLFE4PR: Thread-3 S 1 45KR[E]: 2018-07-06 23:03:49
ZFEXAFR: Thread-2 Z4%: 2 Z5RRf[A]: 2018-07-06 23:03:52
LA FR: Thread-1 Z%: 3 Z5RRfE: 2018-07-06 23:03:55
FEFELE A E: 2018-07-06 23:03:55

IR %7K Thread 38, £ FRPEE run()M nit()/77%
[7~1] 4-6) iHIL 482K Thread KA ELZFE (multi thread 2.py) .

1 import time

2 1import threading

3

4

5 class MyThread (threading.Thread) :

6 def init (self, counter):

7 super (). 1init ()

8 self.counter = counter

2

10

11 def run(self) :

12

13 print (

14 ' &4 FK: {threading.current thread().name} Z#{(: {self.counter} FF
GRS E]: (time.strftime ("$Y-%m-%d $H:%M:%S") }'
15 )

16 counter = self.counter

17 while counter:

18 time.sleep (3)
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19 counter —= 1

20 print (

21 &% FR: {threading.current thread() .name} Z#{: {self.counter} %
WEfE]: {time.strftime("%$Y-%m-%d %$H:%M:%S") }°’

22 )

23

24

25 &F name —— S Ematn M

26 print (£' FLBEHERE: {time.strftime ("$Y-%m-%d $H:%M:%S")}"')
27

28 ¥ VI =150, HiEA RS

29 tl = MyThread (3)

30 t2 = MyThread (2)

£ | t3 = MyThread (1)

32 + FR=A%E

33 t1.start ()

34 £2 .start ()

35 t3.start ()

36 ¥ FRFIBITE R

37 tl.join()

38 t2.join ()

39 t3.join ()

40

41 print (£' FZ&RFEL5HMIE: {(time.strftime ("$Y-%m-%d $H:$M:%S")}')

CL EFEFF B € L2 FE 25 MyThread, 4% 7k H threading. Thread, JF 5 | init () /7% A run()
Tike K ran()7iEM AT DRl 4-5) RS RE, B174R5 [RB] 4-51 H 4R —
£ 8

TR E): 2018-07-06 23:34:16

ZEYAFR: Thread-1 Z%: 3 HUGEA]: 2018-07-06 23:34:16
YA PR: Thread-2 Z%: 2 HUGRfE]: 2018-07-06 23:34:16
XA PR: Thread-3 Z%: 1 HUGRfE]: 2018-07-06 23:34:16
LA Thread-3 Z%(: 1 Z5EM[A]: 2018-07-06 23:34:19
ZLFEAF: Thread-2 Z%(: 2 Z5EAM[A]: 2018-07-06 23:34:22
LA PR: Thread-1 Z%: 3 Z5ERfA: 2018-07-06 23:34:25
FTE LSRR E: 2018-07-06 23:34:25

R 4% 7K Thread 25, AR HHSNAEANRE, 856 FIHIFAHE]
[/~5] 4-7) 457K Thread ZEN{AT A& A pREL (multi thread 3.py)

import time
import threading

def task thread (counter) :
print (f'& R %4PK: {threading.current thread() .name} Z#(: {counter} FHUIER[d];
time.strftime ("$Y-%$m-%d $H:%M:%S") } ")
num = counter

D =] =~ & N B W N -

while num:
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9 time.sleep (3)

10 num —= 1

11 print (f'Z&FfE#AFR: {threading.current thread().name} Z#{: {counter} %iwRM}[a]:
{time.strftime ("%$Y-%m-%d %H:%M:%S")}"'")

12

13

14 class MyThread (threading.Thread) :

15 def init (self, target, args):

16 super (). 1init ()

17 self.target — tdEgel

18 self.args = args

| |

20 def run(self) :

21 self.target (*self.args)

b

23

RO i name == " main ":

25 print (£' EABEHERE: {time.strftime ("$Y-%m-%d $H:%M:%S")}"')
26

27 I =15, FiEARNSE

28 tl = MyThread (target=task thread,args=(3,))
29 t2 = MyThread (target=task thread,args=(2,))
30 t3 = MyThread (target=task thread,args=(1,))
31 ¥ HE =R

32 Ll.start ()

33 t2.start ()

34 t3.start ()

35 ¥ ERBITER

36 tl.join()

31 t2.join ()

38 t3.join{)

39

40 print (£' EABELHRME]: {time.strftime ("$Y-%m-%d $H:%M:%S")}"')

il self target SREEWCAMTAE NI REL, il selfargs KILWANTBRE I ZE, XFERAT
DI FH 48 2K Thread RJZRAESS VA SMERME A RIREL, JREMTTE—=2 B, 178 RA%%.

ZEIZREZ Lock ( BERSH )

MR 2 ANEFEIL DT AN BARE 0 NPT RE LA A ToRk 45 3R, IX AN ok 75 248 B
FRRUORIEATRIZE . Bltn, =% ILRZE num #7100 FONBERIELE, H num /)
Zi /AN 0.

[ 4-81 AINBIRIRESME M (thread no lock.py) o

1 import time, threading
2
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def task thread(n) :
global num
for 1 in range (1000000) :

o -1 oy 0 = W

num = num + n
9 num = num — n

11 tl1 = threading.Thread(target=task thread, args=(6,))
12 t2 = threading.Thread(target=task thread, args=(17,))
13 t3 = threading.Thread(target=task thread, args=(11,))
14 tl.start()

1 tZ.start ()

16 t3.start()

17 til.join()

18 t2.jo0in()

19 E£3.361ni{)

20 print (num)

BTSSR F .

—15

BERAT I G R AAREYLET, 8 0 BUMERIET /N, 2B A 0 BTG, =K X
[F B A F 2 BB num BE, 25— DEEIEAENAT numtn, 75— IEEHAT num-m,
MM S ECZ /T ZFE AT num-n B} num F{EH A2 ZATHE, FE&EESERAN 0. A Tk
UEEE AR TE, T2 LR ZPNEFEREATRZE, PR 2 — AR IEE VT R SRR, H
i HREZERE, BELBIAT—ZRFEREA . 18] threading. Thread Xt % ¥ Lock A1 Rlock 7 DL B f]
FIRFEEIZD, XA RERA acquire 7711 release J7vd, AT HFSLRER R v — N2 FE 1 1E
P12, ] DS B R 3 acquire 7775 M release J7ik 2 |H] .

[~ 4-9) INH F8EE1T4 RIG%—3 (thread sync lock.py) .

1 import time, threading
2

3 num = 0

4 lock = threading.Lock ()
5 def task thread(n):

6 global num

7 # R, HTSERZ

8 lock.acquire ()

9 for 1 in range (1000000) :
10 num = num + n

11 num = num — n

12 R, R T — 1R
13 lock.release ()

14

15 tl1 = threading.Thread (target=task thread, args=(6,))
16 t2 = threading.Thread (target=task thread, args=(17,))
17 t3 = threading.Thread(targetztask_thread, args=(11,))
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18 tl.starct(): t2:startl)s ti.sLartt)
19 tl.jein(); t2.jein(); t3.join()
20 print (num)

TRHATZ IR, PATERA N

Z%&FERZZ Semaphore ({ES5£ )

B Jx8ize R e vF— AN 2R U5 1R P B 200 » S 5 2 R I S vF — € B0 B 2R FE V5 1R HL B 4L
&, LT Ea SAE D, RURNA S MASENL S, FHEPHAREERS, FHEEEA
JrEL5ENV 55 Ja A n] LAE AR R AR & 702

[~ 4-10] {5 5542 JF & (thread sync_Semaphore.py) -

import threading
import time

# MR RA 5 MASESE
semaphore = threading.BoundedSemaphore (5)
¥ BT Ik 55 7

def yewubanli (name) :

D ] & N B W M =

semaphore.acquire ()

LD

time.sleep (3)
print (f" {time.strftime ('$Y-%m-%d %H:3M:%S')} {name} IE{E/HNE")

e
o = O

semaphore.release ()

O
= L

thiread 1ist = |

for 1 in range(12):
t = threading.Thread (target=yewubanli, args=(i,))
thread list.append(t)

e B S =
W ~ o U

for: Ehread 1in thread 1ist:
thread.start ()

R T S A
= O W

for thread in thread list:
thread.join ()

[ T I 0 B
& T 76 B

# while threading.active count() != 1:

[~
an

¥ time.sleep (1)

TSR F

2018-07-08 12:33:57 4 FLAERMNE
2018-07-08 12:33:57 1 IFfAERMNE
2018-07-08 12:33:57 3 [FAESMNE
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2018-07-08 12:33:57 0 IEfE/HNLS
2018-07-08 12:33:57 2 IEfE/HHNLS
2018-07-08 12:34:00 7 IEfESHHNLSE
2018-07-08 12:34:00 5 IEfE/HNLS
2018-07-08 12:34:00 6 IE{fE/HNLS
2018-07-08 12:34:00 9 IEfE/pHNS
2018-07-08 12:34:00 8 IEfE/pHNS

2018-07-08 12:34:03 11 [FHEHHENSE
2018-07-08 12:34:03 10 [FHEHHENSE

ATAEH, F—BZ2E 5 PANEELFENSE, HE—FZREG 5 MRS RFEIET.
] UG 5 & R0 2 L 1 I R E .

ZZ&1E[RZ 2 Condition

FAEX A Condition BELE—ERFE A 15 TR, FRFHAMLTE B, L& B e 7 REANKME
WA (notify) ZRFE A 4k4LiaqT. LeREE ek R ES, WERFMAAL, WZLHEF
fr (wait) FPRRAFZ R IMRFAw L, BAREEPATERE, AT 5EHUE T LLEAT (notify)
HABARZE Dy wait FIRFEAT o HAAL T wait RS LT 3158 50 5 23 FH HI W 2% A DARA € A2
S AREEHAT

[R5 4-111 {8 FH 2% AT % Condition [R5 2 6% (thread sync_condition.py)

1 1import threading

-

3 class Boy(threading.Thread) :

4 def init (self, cond, name):

5 super (Boy, self). init ()

6 self.cond = cond

7 self.name = name

8

9 def run(self):

10 self.cond.acquire ()

11 print (self.name + ": EZHIWIE! 2 )

12 self.cond.notify () # MefiE —PHEEMPZFRE, ik hanmeimel RA&
13 self.cond.wait () # BN GHIKEL, FRNSEEER, B 200805 k04 e A ak
B, FffF hanmeimei [BI%F

14 print (self.name + ": KPP TEE, ELkIE! ™)

15 self.cond.notify ()

16 self.cond.wait ()

17 print (self.name + ": Li XK, RFEFRHE 7. ™)
18 self.cond.release ()

19

20

21 class Girl (threading.Thread) :

22 def 1nit (self, cond, name):
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23
24
23
26
27
28
25
30
31
3
33
34
35
36
37
38
39
40
41
42

super (Girl, self). init ()
sel]l f.cond = cond
self.name = name

def run(self) :
self.cond.acquire ()
self.cond.wait () # ffLilei R4
print (self.name + ": RAWEH, ABIRE, AEN")
self.cond.notify ()
self.cond.wait ()
print (self.name + ": &FME, ZEMNIFT")
self.cond.notify()
self.cond.release ()

cond = threading.Condition ()
boy = Boy(cond, "LiLei")

girl = Girl (cond, "HanMeiMei")
girl.start ()

boy.start ()

AT RN

LiLei: HZIRM! ?

HanMeiMei: ®ATHE, ABIRE, AEM
LiLei: HEME T, £ Lads!
HanMeiMei : Uf0E, ZMNART

LiLei: Li KA, REJIEFERBE T .

-

[=#] 4-11] # /7 £ 614 T — Condition *f & cond, —~>Boy %t & boy, —™ Girl ﬂ‘fﬁi\

girl, #F% /35T gl £4%, gl EARME| T 2 4L EH{ cond, BXIHATT wait 8
HAGLEM, BFHNEERA; boy ZEEFE, BESFT XMHELEH cond K H
THE, ZE#Eit notify %EE—NMERMEARE, ABALAHLEVEF el WEL, FE
WM ZEZ X R R, x /58T release B 7 B 7T IE - )

ZRIERZT Z Event

FAHTEEZEEE. P ERER N —NMET, Lt — Pl Z A LFEERT, 3 Event

MR wait 77k, REENSBHIEFR, ERIHIAIZEE set ZJa 4 S HMeb.

[/~ 4-12] (€A Event SEHL 2 ZFE[7] 25 (thread sync_Eventpy) .

1 import threading, time

s
3
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4 class Boy(threading.Thread) :

5 def init (self, cond, name):

6 super (Boy, self). 1init ()

7 self.cond = cond

8 self.name = name

9

10 def run(seclf) :

il print (self.name + ": EZFMC! 2 ")

12 self.cond.set () # M —PHEEEPZERE, ik hanmeimel R3S
13 time.sleep(0.5)

14 self.cond.wait ()

15 print (self.name + ": IREBEIETEH, X LBiE! ™)
16 self.cond.set ()

17 time.sleep(0.5)

18 self.cond.wait ()

19 self.cond.clear ()

20 print (self.name + ": Li XK, {RREFERHEE 7. ")
2F

22

23 class Girl (threading.Thread) :

24 def init (self, cond, name):

25 super (Girl, self). 1init ()

26 self.cond = cond

200 self.name = name

2t

29 def run(self) :

30 self.cond.wait () # ¥ffLilei K45

31 self.cond.clear ()

32 print (self.name + ": ®AHEH, ABIRE, AZN")
33 self.cond.set ()

34 time.sleep(0.5)

35 solf.cond wait ()

36 print (self.name + ": &FME, BFEMNIRT™)

3 self.cond.set ()

38

39

40 cond = threading.Event ()

41 boy = Boy(cond, "LiLei"™)

42 girl = Girl (cond, "HanMeiMei")
43 boy.start ()

44 girl.start()

BTSRRI T

Lilei: BEZHIKM! 7
HanMeiMei: AR, ABIRE, ANEM
HanMeiMei : IR, ZMNIRT

LiLei: IHMR FHE, & Lmds!

LiLei: Li KX, TRREFRHE T
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E -

\
Event B AN E T —AMrE, #7ie{4 4 False. R & 2t % girl 3 3T wait() 7 35 3

ANEHRA, HEIAZ boy il fl1Z Event 8y setQ 7 =44 M BEARE X E X True B, 3t & girl
4 423547 2t % boy # J& i | Event Yy clear() 7 i= B4 B Ar£1% B % False, (XK E 4144

| ";.,i{_
’H‘Ju‘ﬁ ij

FIEAHPAT ( queue)

Python ] queue BRI T R0 ). LRFEZ 2RI, EHE5EE5E H A% Queue. 5
k5 H BA A1 LifoQueue L S4E2% BA %1 PriorityQueue. iXLEAFESSZH 1481 HE1E, 0] DL E A H
ke SEEL L FE 2 (8] ] 25 .

ZE— AR, A /DK R RGR, Bn R Eem 5 AR, A AMEREKAE
R B AMFHLMUKFE BRI, A M B BIBPGEE Rl GEA—2L, W] CrFFARAT TR [B] 22 We ?
X PAA IR _ B T .

[~ 4-13) A7~ F W R EESEH] (thread queue.py)

1 import threading, time

2

3 1import queue

4

5

6 #5EHk

7 g = queue.Queue (maxsize=5)

8 #g = queue.LifoQueue (maxsize=3)

9 #g = queue.PriorityQueue (maxsize=3)
10

11 def ProducerA() :

12 count = 1

13 while True:

14 q.put (£"#X {count}")

15 print (f"{time.strftime ("$H:%M:%S"')} A JAA: [&AT1X {count}]1")
16 count +=1

17 time.sleep (1)

18

19 def ConsumerB():

20 while True:

21 print (f"{time.strftime ('$H:%M:%S")} B HUH [{g.get()}]1"™)
22 time.sleep (5)

e

24 p = threading.Thread (target=Producerh)
25 c¢ = threading.Thread (target=ConsumerB)
26 c.skartel)
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21 p-starti)

BATG AW T

16:29:19 A A : [¥#IK 1]
16:29:19 B U [AIK 1]
16:29:20 A JN: AKX 2]
16:29:21 A JN: AKX 3]
16:29:22 A JAA: [#1K 4]
16:29:23 A MA: [ 5]
16:29:24 B U [AIX 2]
16:29:24 A BA: [AIX 6]
16:29:25 A BA: [BIX 7]
16:29:29 B U AR 3]
16:29:29 A MA: [T 8]
16:29:34 B HUH [AIK 4]
16:29:34 A JN: [#IX 9]

LA EACHD 2 S0 A 77 2 FH o 2 B R i) — S B e s ) 1) 1 o B IR R dmfirh, [ AP~
I 9 B E NS A DR 48 K 22 BT IR e it o Gp SR A 77 3 AR PR PE AR R, T Vi o 3 Ab P FEAR 1%
A2 77 3 AL AT B8 AL B 58, A RedR AP Eidie . RIRRIOIERE, 0 30 9 & 1 AL #E g
NRTAFE, WA RENDRFREE . AT RRIXA R, TRIINT A7 HiH %
FAI, WA 4.2 Fros.

&g BT L =l g=]

K42 Ar=ERERE B
A rE B Y S R — AR (BAA)D) SRfg A r= 28 FIvE 2% & sk & a . (KN
A pm 3 R e A I 2 B A B HGlAE, T ailid FHZE SR EATE S, bl A r= &4 5= e 8
ZJaAHERIERE O, nfEESGTHENY], HFHE AR rF=Z2 L2538, e E#EMHE
SAFIH L . FHZEBAB AR 9T — AR X, A 1 A r=3 FiE o 3 1 b HE R

ZikizZ2%iEit pool

ETH R R Gw e, G2 A B0 Re IR P [, ROy al i — X REESRIUA A7 BT ak
HARE 2 5. N R E IR R, DMERES X R SR AT B3k (R [RI
FITERE, ZAESEOL FRERE A AR, PATAE S5 Ja B YRR el Sk S A5 F 5 I3
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Rl ZR RV B 2 i DX Rl /R ) I e SRABLE R R . EFEIh S, .
KAESHINBLFERY, e HAEE — 1T HNEEZPATES, D8I LR
KR E, RS F S5 AT WA a4 29T
ATAT LA{# H threading 2R f queue LB E il 26 #2ith, ] LA# A multiprocessing. from
multiprocessing import Pool IXFFF AN Pool FixEiEFE, from multiprocessing.dummy
import Pool iXH£ 5 A /] Pool 7~ A& 2R FETH .

[ 4-14)  ZeFEnb9fs] (thread poolpy) -

from multiprocessing.dummy import Pool as ThreadPool
import time

del fun{n):
time.sleep (2)

0D =] oYy U = W M

o

start = time.time ()
for i in range (5) :

=
= o

fun (1)

print ("B FHATFER : ", time.time() - start)

e =
= W Mo

start?2 = time.time ()

$ H 8 1~ worker, WAZHKEIAE cpu MIZLE

pool = ThreadPool (processes=5)

# ESRETIHIT urllib2.urlopen (url) FHiREIFATER

results2 = pool.map (fun, range (5) )

e e e i
W oo =1 oy L

pool.close ()

pool.join ()

print ("Zi (5) FAPATHER : ", time.time() - start2)

FIRACRI AR — MR 2 RO RS, BB R AT 5 IRRIZ R GERECN 5) HATIHY
%:EI]TJ‘D Ef?%%ﬁuT:

BRI T MATEER : 10.002546310424805
i (5) FFRBATHER: 2.023442268371582

ARIFRPATR R E M, B SR IRAT R E .

45 : Python Z 46121 & HAE VO BFHEAESH . VO BHEAES BB R HLE CPU 5
F, BZHEHETVO E, msHEE.. Web iR, BIREIERSE,; X FiHEEEAES,
INAEALF BT P

R RS
et e

150



I
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hFee e Em K ERe, M H CHEF4 BT ARk MR DI, K& 4 B RSOl
BeORAF B A 7, FEDIRDRIY, PRE el frF & A4y £ FOCHER. HE, PritmetriE £—

OO HPRES, B BERESH — My e A &, BRI REARN, i3 TN E—IKiH
HIPIRES .

PFERI N st VO BHEAMES . X — A5 ZEREAERLL, B E &
WRETH, SRR, UIHREITE/D, IR EigmE T2 8. SR ERT 10 #1EN,
CPU 2= WY, FILAse A CPU B [B] FoRACBEHABAESS . FERAREH, — P ERECOHH,

A MR ELP) ZE — TR T 26T, SR T return WE 4] 535 BlRR BHAT (AT DA N2 RS
AR [E 7 None) - A3 1 L, HAMERBIPATIERE S, A& 7 AR 1 VO #1E, &
LU AT Al B Ak IR, ik CPU ST AR, 55 VO #RAE AT 5 B Ja B el 1A

iy 4 % =3
iE X Mz
Python 3.4 JOA T WFERIMER:, DLAERESXT ROVEAT, 7E Python 3.5 34N | async/await,
{515 PIp A2 1 SE 3 B8 N 777 {8 . Python 4% FH WA EL A0 A B E =3k T+ asyncio, B HIFRATTEL asyncio
ARG A FERIAE
e RE AR
(=5 5-11 PpFenfl 1 (coroutine0.py) -

1 import asyncio
2 import time

3

4

5 asvpc del task() :

6 print (£"{time.strftime ('$H:%$M:%S")} task H&H ™)
7 time.sleep (2)

8 print (f"{time.strftime ('$H:%$M:%S')} task %iR")



Python Bai{tiz4ERIEANI]

10

11 coroutine = task()

12 print(f"{time.strftime ("$H:%$M:%S')} F=EMFENS {(coroutine}, BREIJFRHBIAH)
13 loop = asyncio.get event loop()

14 print (f"{time.strftime ("'$H:%M:%S")} HGIHHBEES™)

15 start = time.time ()}

16 loop.run until complete (coroutine)

17 end = time.time ()

18 print(f"{time.strftime ('$H:%M:%S"')} i RIAFHMIEES, #¥ER {end - start} #")
19

IEATEE R F

22:34:06 FEAEMIEXN R <coroutine object task at 0x0000025B8CE62200>, A EUIF K4 iH A

22:34:06 A ABWEES
22:34:06 task Hih

22:34:08 task Z4iE
22:34:08 ZRIAHMIEES, FERF 2.015564203262329

Tl bR — AN BT EWHAT) , BEEH asyne R X—WEF %, KEHEAMZ
ik, B RZF FHFIRAWNAT, M AKE T — coroutine W12 %t & . # f get event loop()
%R B —FFE 3 loop, 38 Al loop #f % 89 run_until complete() 77 3% 1 1 A2 7+ At 21| =
FriE3R loop ¥, REEHN, wEA FE| task FikaTE T il 4 %

ey RBOPEERLRAT, LIRS TR )

FATE AT A NAE 5528 7€ 0] i BR 2

[7~f5] 5-21 ©MFE7s15] 2 (coroutinel.py)

import asyncio
import time

async def task():
print (f"{time.strftime ('$H:3%M:%S')} task HiG ")
time.sleep (2)
print (f"{time.strftime ('$H:%$M:%S')} task 4i®E")
return "B{TER"

0D <] o N B> W N =

o

10
11

12 def callback(task):

13 print (f"{time.strftime ("$H:%$M:%S")} RBIAREHGHIEIT")
14 print (E™RZ: {task.result()}")

15

16

17 coroutine = task()

18 print(f"{time.strftime ('$H:3M:%S"')} A MEXNS {coroutine}, REIFREBLIAH")
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19 task = asyncio.ensure future (coroutine)

20 task.add done callback (callback)

21 loop = asyncio.get event loop ()

22 print (f"{time.strftime ('$H:3M:%S")} JFIEHABRES")

23 start = time.time ()

24 loop.run until complete (task)

25 end = time.time ()

26 print (f"{time.strftime ('$H:3M:%5"')} SHRIAHMELS, #¥Ff{end - start} ")

RAIs 4T85 R INF -

23:01:11 F=AEBIEXN SR <coroutine object task at 0x000002B84B2A11A8>, PREIIF AR ¥ H
23:01:11 I ARAWEES

23:01:11 task HIR

23:01:13 task ¥

23:01:13 [EHAREFIGIELT

RE: BITER

23:01:13 ZiRIAHMFEIES, FERF 2.0018696784973145

fo3 B RATR X T — MIVEF s — Rt B E 5, B A7 B — A
FHBZTR. APERAREER—NSH, £ task XK, KRERH puntQF HITH T
task ¥ % B9 4% F . asyncio.ensure future(coroutine) @ 43X [E task %%, add done callback()
A task xf 38 fjp— AN ER AL 5o X AR R AT 2 X I T —A> coroutine 37 K fn—/MEIE 7 %,
AT 25 R & 2 coroutine 3 KHAT R EZ 5, #EPHATFE HAK callback(F )

7

H&

FERTTRTOB T, BATHIUT T —MFESS, I05RE SHT £ U R AT AR I R %
BATME? BATATLUE XA task 5%, SAJ5 A asyncio 1) wait() A ATEITT, & R
R

[~ 5-3) PiFE =15 3 (coroutine2.py) -

import asyncio
import time

async det task():
print (f"{time.strftime ('$H:%M:%S')} task HiE ")
# 5P asyncio.sleep (1) :
await asyncio.sleep (2)

W 1 oy U W N

#time.sleep (2)
print (f"{time.strftime ('$H:%M:%S')} task &5H" )

O

10
11 # 3RHL EventLoop:
12 loop = asynclo.get event loop()
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13 # #4447 coroutine

14 tasks = [task() for in range (5) ]

15 start — time.time ()

16 loop.run until complete (asyncio.wait (tasks))
17 loop.close()

18 end = time.time ()

19 print (£"HK {end-start} ")

BT R T

23:25:25 task H#
23=95-28 {a5k Jiiy
23=95-28 {a5k Jiiy
23-25-25 { 4=k JHiR
23-25-25 { 4=k JHiR
239527 task S
23:25:27 task &R
23:25:27 task &R
23:25:27 task &%
23:25:27 task &%
HEf 2.0225257873535156

B MEAESS R AL BLUFERS 2 RO RAESS, XEBANVEH T await Sy, RIE
BT, await S5 HRIF)N R0 0 FRAZ —.

® — /&4 coroutine ¥ %
® —/Nf types.coroutine()fE4H 89 £ R 25, EANE KT VAR E] coroutine X %,
® —AN&4 await ikt RAE M —AEKRE.

asyncio.sleep (2) /& —~H coroutine B1HIAE AR R T, FnFEfr 2 B, B FRFATE
XTI tasks, H 5 A taskOZH %, )51 H loop.run until complete(asyncio.wait(tasks))
WRAHAT, B 5 AMESS I RIAT, FERTERE T BAESS HIFERY, X B IFRA M H 2 ek % £
., MIMSEI T IF & #1E. task nf DL AR BFEN B 1 /O #AE R EL

FTiaK

R 52 UM B 36 R AR T 55 5 e PR L S IS A TR UM RR R,
async. await 2, TEIUIR await /5 AL FURMIEER R2E, KE T Je HOBRAE 402 FLIA
TR A R, BT ORI T — T HEAE VO BT 55 oh LA BRI AR 35

T TR PR 0P 28 75 R 5, P R B (OSSO SRR 55, B st
SRS SR KWNE Web 3R, N BT, TeNTR AR RN Web HE4E Flask i — 4
%5 58

[~ 5-4) Ja 53—/ T 5.1 Web k5525 (coroutine flask demo) .
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1 from flask import Flask

2 1import time

3

4 app = Flask( name )

5

6 @app.route('/")

7 def index():

8 time.sleep (3)

9 return ' Hello World!'"'
10

11 it name == ' main ":
12 app.run (threaded=True)

£ i S, FATE X 7 — Flask Ak %%, EA 22 index() 777, TiEH S 1 sleep()
JTERIR 3 70, AERFIZER. WEiEs, BERE N ED2/DEREN 3, RN
BT — M R S 1 R, IR B BB, un(O) 777500 T — A~ 2%4 threaded, # ] Flask
Jas) | 2R, SNERAZE R —NERER . RATFE 2 LEER, AR %583
ZANERES, REEINK AT, XAERIAERRATE H P FE 2 15 R 7 iX MRS, R e — N HERA
Fhr, MIBia MRS . FrEl, ZAESA 20 LEFTIFR.

AT A RUTE -

* Serving Flask app "coroutine flask demo" (lazy loading)

* Environment: production
WARNING: Do not use the development server in a production environment.
Use a production WSGI server instead.

* Debug mode: off

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

AT 028, EHhER: % N\ http://127.0.0.1:5000/31-4% Enter #, 3 #bj52F 3K
5.1 Proas i) DL

< G | ® 127.0.0.1:5000

Hello World!

K51 ARSsasmbgs )
i N RPN G S FREET -
[ 5-51 528 VO K541 1 (coroutine flask request0.py) -

import asyncio
import requests
import time

start = time.-time ()

=] & U &= W o =

async def request|():
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8 url = *hitp: /A1 27-0.0:1-5000"

9 print (f'{time.strftime ("$H:3%M:%S")} ig3K {url}"')

10 response = requests.get (url)

11 print (f'{time.strftime ("$H:%$M:%S")} H3|WH. {response.text}')
12

13 tasks = [asyncio.ensure future (request()) for in range E59 ]

14 loop = asyncio.get event loop()

15 loop.run until complete (asyncio.wait (tasks))
16

17 end = time.time ()

18 print (£'¥ERf {end - start} #')

EXHEIRNICNE 1 51> task, AR5k task F|FAL 27 wait() 77 75 FF M BB BRI 30T .

BT RUT -
21:32:32 Bk hitp://127.0.0.1:5000
21:32:35 {3 Hello World!
215532235 Tk Hittp://f127.0.0.1:5000
21:32:38 BHWMN Hello World!
21:32:38 K hittp://127.0.0.1:5008
21:32:41 133WM Hello World!
21:32:41 %R http://127.0.0.1:5000
21:32:44 53| Hello World!
21:32:44 R http://127.0.0.1:5000

21:32:47 B3|mWEMN Hello World!
FER) 15.100058555603027

I IEAT 4 RBANVRBS B RBIR AT 8 AT DO, FER 15 B, IS —A4 iR 3
B, AHIFAGK BIBATFUN R EE K . HLSE BB R B AP, DA A HRNENE, B MEST
B 10 &N, WL MATES, ikt CPU B, FmEHAT HAbES, X3k
A RETE o MM B8 . KDy BT B 750 s AT 7E TR, BT sSeal e, P LUk 2 2
HRIFK.

LIPS E, BATAT LMER await RN F A ERAEHEIL S HIAL S PESITI IS
#| await, WS [EEAH R AR, ¥ EpAT AR PEE, BB HAb R U R el AT 5¢
. 252 T await Je L AUEREXT RRM, FAMBH— MU

[7=%] 5-6) 5720 /O iGR5EH41 2 (coroutine flask requestl.py)

import asyncio
import requests
import time

async def gec(url):
return requests._get(arl]

0 ] &y N bW N

9
10 async def request():
11 url = "hitpa 0127001 :5000"
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12
13
14
15
16
17
18
19
20
21
22

22
22
22
22
22
22
22
22
22
22

start
tasks

E58 LKz

print (f'{time.strftime ("$H:%M:%S")} ik {url}"'")
response = await get (url)
print (f'{time.strftime ("$H:%$M:%5")} HFE|H {response.text}’)

= time.time ()

= [asyncilo.ensure future(request())
loop = asyncio.get event loop()

for in range (5) ]

loop.run until complete (asyncio.wait (tasks))
end = time.time ()
print (£"#ER {end - start} ¥")

EARARRD K i SR UL 1 7 B A coroutine TR, fE request ik iR fF H await
R YAHATH V0. BT8R T

=33
s 33:
s 33:
5 5 i
i 5
i 5
et i
et i
L5 s
- 33 -

35
38
38
41
41
44
44
47
47
S50

1K http://127.0.0.1:5000
B3N, Hello World!
m¥ http://127.0.0.1:5000
B3N Hello World!
53K httpi//127.6.0.1:5000
B3| Hello World!
R http://127.0.0.1:5000
B EmWMN Hello World!
5K http://127.0.0.1:5000
23N Hello World!

FER) 15.123773097991943 b

A W BRI s AR IE B IR R BOR, FUHR K, request A B iEK, Joigunfe
AR T O T 5. B, FNFTEFHRE ER 7 V0 153K, aiohttp J& — AN S B 1H K

e, FIFH'EA anyncio Ao &, BT S 57 20 i KR AE

o 1 oy N = W M =

= = = W
M = O

13
14
| e
16

[R5 5-7) 520 1/O 5 K5E41 3 (coroutine flask request3.py) , fi#i ] aiohttp FEK SIS
WiE Ko

import asyncio

import aiohttp

import time

now

lambda: time.strftime ("$H:%M:%S")

async def get(url):

session = aiohttp.ClientSession ()
response = awalt session.get (url)
result = awalt response.text ()

session.close ()

return result

async def request():
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17 url = "hitpo 70270012 5000"

18 print (f"{now ()} iFXK {urli™)

19 result = await get (url)

20 print (£"{now () } HAIMWMN {result}")

2¥

22

23 start = time.time ()

24 tasks = [asyncio.ensure future (request()) for 1n range AL i

25 loop = asyncio.get event loop()

26 loop.run until complete (asyncio.wait (tasks))
27

28 end = time.time ()

29 print (f"#ER { end - start } ")

if izt aiohttp ) ClientSession 251 get() /7 1EBE T IER . BATE RUTF -

22:49:36 5K http://127.0.0.1:5000
22:49:36 5K http://127.0.0.1:5000
22:49:36 iE3K http://127.0.0.1:5000
22:49:36 iE3K http://127.0.0.1:5000
22:49:36 igK http://127.0.0.1:5000

22:49:39 B3N Hello World!
22:49:39 f3E|WAM Hello World!
22:49:39 /3N Hello World!
22:49:39 /3N Hello World!
22:49:39 53N Hello World!
FERF 3.0485894680023193

BITE R EREIENR, FENHE 15 B2k T 3 #, BIERE 1/5, LTI kM. 1R
R IRATIER T await, JEHIER 1 get()777%, EHATIX 5 NEMFERIET i, @nRiE R await, B2
W Yar R, Fm AT H AR RS, BRI AR R AR R e T 5e e, TR A
RERIHAT . TP EAERIERE 2 b2, 2iE 2 PH ZE A ERAE R, [R5 HEERE, s 2 PUTHE
f RS, AR ERIERE, XN A7 R CPU B[], A4t [aR SR EZE R 10
e

%EZ%HWJ?%%ERFM 3 N, CPU #ETIHE, AN ESEE, RATIFER

e 3 RPND ? HR SRR ST RN, A AR, AR AR S 2R AE [F] — I 2B A2 C PR
fm‘.iaﬁikﬁﬁﬁuﬁéﬁﬁmél G, WAl RS TCRIUE, M E AN T/O 165 4t FATA]
CLW BB ARS8 K 20 fif, G h:

tasks = [asyncio.ensure_future{request{}} for in range (100) ]

IR FER R
FERf 3.7431812286376953 b

BT AL 3 AL, SR HRBIN (a2 VO B ZE 1o Al I, f¥H 7 #2 iMEZ
JG, JL-Fn] CAFEAH B I (B A SEB A B BT R5 R B R 2835 oK, XA HoR s AR i H
PRI TR AERE AW 1.
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&
BzllitiziE I BAnsible

Ansible = @i KMEEEHE TH, HNEHWREAEHE A RMFEMEERA ETEFE
M. WHE—PFHZ N LE, BALH T Ansible, ENRGEH IR AZ B4, fRA]
U\ﬁl—iﬂknn?: BILL—K F &k —% % (ansible ad-hoc ) WA fF Pk N EE S
H L iR IR ATH, Wl K 5E4( L (ansible playbook R , ikt fei%
MRS T 48 2T « ARAT LALEZ A L S [R] ISR [B] 5l AS B 1 345, AR e BA7 (8 Hi k58 in A 1)

PR IMA CA B ML, brf DLpuE 2 S (BCEERD , —a)uh, LEASUr R
1], PR HE a2 tt, Ansible B2 H 33 AR & AT AT

BATHTEE—6HLES (K UNIX £51) %3 Ansible, Bin[7EX G las DB HALE
#l, Ansible i ] SSH WM X S#CE R EHLIE(E, R SSH REiERIXEEFHL, Ansible {FA] L
e, BEFEP ENA T EEZ 3 Ansible. Ansible 2 3% £F Windows, JGHI&EAN4.

Ansible &3

Ansible ) Z3AEw R H., G LLTF LM T

(1) fEH pip %3<.
pip »& Python M) EH TR, A RKIER 70, R E8R{E RG34 pip, HI% pip install
BRI A, %23 Ansible 177500 F

pip install ansible

(2) fHH apt-get Z3&.
£ 3T Debian/Ubuntu Linux ] 245+ i H apt-get %%4& Ansible.

sudo apt-get install software-properties-common
sudo apt-add-repository ppa:ansible/ansible
sudo apt-get update

sudo apt-get install ansible
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(3) fEH yum %%,
£ T RHEL/CentOS Linux [ &4t A yum % 2% Ansible.

sudo yum install ansible
(4) PR 2%
A] LAM Github | %224 it A .

cd -~

git clone git://github.com/ansible/ansible.git
cd ./ansible

source ./hacking/env-setup

Ansible fit&

Ansible FECE XA Z ML E, BEHFRIFU T

e W N

. 87 & ANSIBLE CONFIG fifg KA HE .
. JAH>®XTFH ansible.cfqg.

. HOME H FIACE X~/ .ansible.cfq.
. /etc/ansible/ansible.cfg.

ERZH s FPEOANBC AR RZHHP TR &K, HPEHE
BATIEBOX SR E M, R FMREGE LR=A M BRI E A, 47 HOME H3x
B2 — .ansible.cfg XAFEIT],

Ansible & WIECE ZEW T .

inventory = ~/ansible hosts: & EHLFE inventory XA 942 E .

forks =5 : FREHEEK, FKIAHS.

sudo_user =root: X EFKIAMATH LA F .

remote port =22: FREEHEME T EEMER D, FAA 2ma., BBUSH, %
b LR

host key checking = False : X E A& HZ4& SSH TG E4A, 154 True/False. % H]
B H—REHET AR TEEFH.

timeout = 60: X & SSH i%4Z 4942 0F BT 18], Az AHA).

log_path = /var/log/ansible.log : 48 € —/~ A1k Ansible B & &) A BOATRILR B S ),

K2R PUETE E A E N EC BTS2 % 5 7 -

https://raw.githubusercontent.com/ansible/ansible/devel/examples/ansible.cig.
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inventory {4

Ansible 7] A #REE T —MNHMZ & FHL, £l inventory SCAAC ERSZI, A5+
HLIFI % & 2 B inventory K€ X ). EKiIA inventory A4 #§4% A/etc/ansible/hosts, FAITHLA] LA
il 1 Ansible FIBC B UK 48 %€ inventory AV AL B - BRERA A4, ] BLF]I{# FH 22> inventory
A, AT LB &SR = _EHE inventory BC & 15 & .

—/ME HLE) inventory LA B 0T .

1892 . 168._0._ 111

LA R ENLEAT 04

mail.example.com
[webservers]
foo.example.com
bar.example.com
[dbservers]
one.example.com
two.example.com
three.example.com

HAgifEs(heds, AT RGHTHE, B TNARRKRGEHETIHINERE. —I &R
gual LAs T AR, tein—& k554 ] LLRII J& T webserver ZHAH dbserver 2H. XIS & 1M
MR FAH AT LONIX 6 FALTH .

DECRELS THRE M, XA R E 5] £ playbooks HH .

[atlanta]
hostl http port=80 maxRequestsPerChild=808
host2 http port=303 maxRequestsPerChi1d=909

H AR S B m] BUE e TR HI AR &

[atlanta]
hostl
host?2

[atlanta:vars]
ntp server=ntp.atlanta.example.com
proxy=proxy.atlanta.example.com

AU —NHAEA D —THAN TR, UASTEZRESGBEIAEH, KB EA g
/ust/bin/ansible-playbook f# H, {HANGEZ/usr/bin/ansible 1 FH .

[atlanta]
hostl
host?2

[raleigh]
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host?2
host3

[southeast:children]
atlanta
raleigh

[ southeast:vars]

some server=foo.southeast.example.com
halon system timeout=30

self destruct countdown=60

escape pods=2

[usa:children]
southeast
northeast
southwest
northwest

X 18— host, EA] Uk FERRAINERFH 4.

[targets]

localhost ansible connection=local
otherl.example.com ansible connection=ssh ansible ssh user=mpdehaan
other?.example.com ansible connection=ssh ansible ssh user=mdehaan

mn bR, Wi E T mventory )25, W] LLZH| Ansible 5uofe FAHLHIAE B 773

ansible ssh host

n FR BRI R E LA SRR B E I L A R ) 3E, el A B WA .
ansible ssh port

ssh %ii 5 . WERAZ BN 6 5, jUBS AR S 0 .
ansible ssh user

ZIAR) ssh P %
ansible ssh pass

ssh % (XA X FHFEAZ S, TAVRZIEVER ——ask-pass 8¢ SSH %HH)
ansible sudo pass

sudo ¥4 (X G AIAZ e, AIRIIE WL —-ask-sudo-pass)
ansible sudo exe (new 1n version 1.8)

sudo M HE (EHT 1.8 KLl ERA)
ansible connection

5P ERESRY kil 1ocal, ssh BY paramiko. Ansible 1.2 LLEiEKiIA{#EH
paramiko.1.2 LLEEKIAER 'smart', 'smart' H ARSI EEZLHF ControlPersist KA
'ssh' &R AT
ansible ssh private key file

ssh EHRAHAN . EH THRZAEH, MIRAEMER ssH RSN .
ansible shell type

HFR RGN shell 2 BRASI T, @S MBUTIER 'sh i, TIREA 'csh o 'fish'.
ansible python interpreter

HsENLH python ¥4 GHKTEMN : RGP A X4 Python, BE ML HEAR
"/usr/bin/python", tk#ll \*BSD, ¥ /usr/bin/python
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A 2.X AR Python.HMNIAMEM "/usr/bin/env" ML, KX BRI P AT R E
1B, HER "python" AJ#UTIEFAAE N python PIAMHI LS (CEPRG AT BE4 N python26) . 5
ansible python interpreter W T{ENAAMFE, AJ&EW ruby 3 perl HIEE. ...

B A EHLSAF BT

some host ansible ssh port=2222 ansible ssh user=manager
aws host ansible ssh private key file=/home/example/.ssh/aws.pem
freebsd host ansible python interpreter=/usr/local/bin/python

ruby module host ansible ruby interpreter=/usr/bin/ruby.1.9.3

ansible ad-hoc &%,

WAV HKE — F U $447 ansible 774 (ad-hoc #R) , BCE XMW,

aaron@ubuntu:~$ cat ~/.ansible.cfg
[defaults]
inventory = ~/ansible hosts

inventory S AFUN T

aaron@ubuntu:~$ cat ~/ansible hosts

[master]

localhost ansible connection=local ansible ssh user=aaron
192.168.0.111 ansible ssh user=aaron

[slave]

1921680 117 ansible_ssh_userzaaron

AR EILEERMHP A8, LEBESFEILSFEENY SSH ExxH 4, 7
1T Ansible ag 2B A T LEHIEEH P 4. WRATEERH P 4, Ansible 32 2% H AHL
R 25 REfEFE .

BT — MARBRGLH, BUUEEREGLHNTEIEE. BEEHIEENfESE ‘@8
+Z2507 , XBRMSE—Hsg-h. -help. —-help 55, & “man 547 Mian k0. #H
ansible 21 Bl

aaron@ubuntu:~$ ansible -help
Usage: ansible <host-pattern> [options]

Define and run a single task 'playbook' against a set of hosts

Options:

—a MODULE ARGS, -—-args=MODULE ARGS
module arguments

—-—ask-vault-pass ask for vault password

-B SECONDS, --background=SECONDS
run asynchronously, failing after X seconds
(default=N/A)

=C, ——check don't make any changes; instead, try to predict some
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of the changes that may occur
-D, —-diff when changing (small) files and templates, show the
differences in those files; works great with --check
—e EXTRA VARS, --extra-vars=EXTRA VARS
set additional variables as key=value or YAML/JSON, 1if
filename prepend with (@
—f FORKS, ——forks=FORKS
specify number of parallel processes to use
(default=5)
-h, —-help show this help message and exit
-1 INVENTORY, —-inventory=INVENTORY, —-inventory-file=INVENTORY
specify inventory host path or comma separated host
list. —-inventory-file is deprecated
-1 SUBSET, ——-1imit=SUBSET
further limit selected hosts to an additional pattern
—--list-hosts outputs a list of matching hosts; does not execute
anything else

ansible [[J{E] ZET ORI E XA LUl ansible -h &5, XHEAEEIR.
NHE A ansible A7-%, EH 56 HEC BB EHLIIE.

[ 6-11 %) HiFC &L K FHLHIR

aaron@ubuntu:~$ ansible all —-1list-host
hosts (3) :
192 . 168.0.112
localhost
192168 . 0.111
aaron@ubuntu:~$ ansible master —--list-host
hosts (2) :
localhost
192 T68.0.111

MIZITEE R LLUEH, ansible ap 2 fa HER 2 EALIAHAFR, all fAERITAE THL. BETFK
AT 55— %% ansible w72

[~ 6-2] ping P FHL.

aaron@ubuntu:~$ ansible all -m ping
localhost | SUCCESS => {
"changed": false,
“ming”: "pong”
}
192.168.0.112 | UNREACHABLE! => {
"changed": false,
"msg": "Failed to connect to the host via ssh: Permission denied
(publickey, password) .\r\n",
"unreachable": true

}
192.168.0.111 | UNREACHABLE! => {
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"changed": false,

"msg": "Failed to connect to the host via ssh: Permission denied
(publickey, password) .\r\n",

"unreachable": true

}

M ERIZITEERATLLFE H, ansible R [BIFIZRA R —NMEEXTH json #&AAIEHE, H
localhost BT, HARMPIA NIRRT, FN SSH & — N EL2EMPhil, TERZGHIE N T 4
IR P 4 MRS A FR VF U IRl FE L

AT FH 264k #1447 ansible [Y) ping 77 % -

[7~15] 6-3] ping i %> -

aaron@ubuntu:~$ ansible all -m ping —--ask-pass
SSH password:
localhost | SUCCESS => {
"changed": false,
"ping®: “pong™
}
192.168.0.111 | SUCCESS => {

*changed”: ftalse,
"piﬂg" . "pong"
}
192 1680112 | SUECESS —> |

"changed": false,
"ping" - "pong"

MIAFLE (RGeS EEMER, R FERT —Kdar s, WA —RKEERE; R
AR, MT\LEZXKPIITHL, BRWMAAFRZEL) , a2 RIhRIT, £ —2hlds b
i 227 % sshpass 5045 7€ Z %0 -c paramiko. MIZfT45 Rl ULE Y, A8 & ping JEF), R[AIGHN
"pong", changed /& false TR AL ZEFE ENUEMA A . ZFE— MRS A RIER] =6 FHL
BATIAT, A RRERA? M NI EE AT A REXK 1, BXE A E LK
PR T, AWRAARMNEERI TR ? 2984, Ansible {1/ SSH Wil EFmFETEN.. Tk
i1 H Ansible ¥4 localhost [f) 22 8H & ill 2| zc#£ FA/LHY authorized keys, tHEIER1E -

B BEANZS CARRASH, EBA, WAE shell HHAT ssh-keygen 72 J5 — EL % Enter
HEHIA]

aaronf@ubuntu:~$ 1s -1tr ~/.ssh

total 12

-rw—-r—-—-r—-— 1 aaron aaron 394 Aug 2 21:39 id rsa.pub
— Pl 1 aaron aaron 1679 Aug 2 21:39 id rsa
-rw-r-—-r-— 1 aaron aaron 666 Aug 4 09:11 known hosts

R4 1d rsapub, NBEHHCLAER T A8 8T RFEAEH ansible 5 AHXAFHMANEE
il 21375 F2 FALH authorized keys H 2=,
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aaron@ubuntu:~/.ssh$ ansible all -m authorized key -a "user=aaron
key='{{ lookup('file', '/home/aaron/.ssh/id rsa.pub') }}"
path=/home/aaron/.ssh/authorized keys manage dir=yes" —-ask-pass
SSH password:

localhost | SUCCESS => {

"changed": true,

"comment": null,

"exclusive": false,

"gid®: 1005,

"group": "aaron",

“key": "ssh-15a
AAAAB3NzaClyc2EAAARDAQABAAABAQD ] f6e7Dp0I/7eARUNvO7xD51X1fp9/amlhYn2aCkZyhPWRKU
YiJQHm7JtPJQAV206LyAaZxcksLEbRD2bOH ] Tyu9uv2y8dfmejG7ISn/ JOWXLQ+m]gtxxOKU]+0HU5
vRbv1zi7ggfHsZc21+7Zgpc3XHoCPXM/ES514TEGOPL1+5141IdZWErNX255dXDgrCmd7VEVSTvVI1K/
TkSYB80TBEg87/TRscrgmsQyLyOoSswvCgWpvy+VrTESoabZzVbl XvCH+apA41wHN4BnQYsQzk2sd1l75
rsn8rhzGiZUWc67K4ngbMbgs1Dxek3u2enFRQ1VHbs8xHuBvcqwk5XRkkiCp aaron@ubuntu”,

"key options": null,

"keyfile": "/home/aaron/.ssh/authorized keys",
"manage dir": true,

"mode"™: "0600",

"owner": "aaron",

"path": "/home/aaron/.ssh/authorized keys",
Maizals 394

"state™: "file",

"uid": 1001,

"unique"™: false,

"user": "aaron",

"validate certs": true
}
192 _1ed 0. 111 | SBUCCESS —2 {

“changed”: Erue,

"comment": null,

"exclusive": false,

"gid®: 1000,

Ygroup™: Maaron%,

Tkeytt Yssh-vSa
ARAAB3NzaClyc2EAARAADAQABAAABAQD] f6e7Dp0OI/7eARUNvVo7xD51X1fp9/amlh¥Yn2aCkZyhPWRKU
Y1JOHm7JtPJQAV206LyAaZxcksLEBRD2bOH ] Tyu9uvV2y8dfme jG7ISn/ jOWXLQO+m]gtxxOKU]+0HU5
vRbv1zi7ggfHsZc21+7Zgpc3XHoCPXM/ES514TE6OPt1+514TIdZWErNX255dXDgrCmd 7VEvVSTvvI1K/
tkSY80TBEg8/TRscrgmsQyLyOoSswvCqWpvy+VrTfSoabZzVblXvCH+apA41wHN4BnQYsQzk2sd1l75
rsn8rhzGiZUWc67K4ngbMbgs1Dxek3u2enFRQ1VHbs8xHuBvcqwk5XRkkiCp aaron@ubuntu”,

"key options": null,

"keyfile": "/home/aaron/.ssh/authorized keys",
"manage dir": true,

"mode"™: "0600",

"owner": "aaron",

"path": "/home/aaron/.ssh/authorized keys",
"size": 394,

teltate™s Mhlile.
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"uid®: 1000,
"unique"™: false,
"user": "aaron",
"validate certs": true

}

192.168.0.112 | SUCCESS => {
"changed": true,
"comment": null,
"exclusive"™: false,

“gia®: 1000,
“group”: Yaaron",
Ykeyts Ysshorsa

AAAAB3NzaClyc2EAAAADAQABAAABAQD ] f6e7Dp0I/7eARUNVO7xD51X1fp9/amlhYn2aCkZyhPWRKU

YiJQHM7JtPJQAV206LyRaZxcksLEbRD2bOH ] Tyu9uvV2y8dfme jG7ISn/ jOWXLQ+m]gtxxOKU]+0HU5

VRbv1zi7ggfHsZc21+7Zgpc3XHOoCPXM/E514TE6OPt1+514TIdZWErNX255dXDgrCmd 7VEVSTvvI1K/

tkSY80TBEg8/TRscrgmsQyLyOoSswvCqWpvy+VrTfSoabZzVbl XvCH+apA41wHN4BnQYsQzk2sd175

rsn8rhzGiZUWc67K4ngbMbgslDxek3u2enFRQ1VHbs8xHuBvcqwk5XRkkiCp aaron@ubuntu”,
"key options": null,

"keyfile": "/home/aaron/.ssh/authorized keys",
"manage dir": true,

"mode": "0600",

"owner": "aaron",

"path": "/home/aaron/.ssh/authorized keys"™,

Boelze™: 304
"state™: "file",
“id¥z 1000,

"unique": false,
"user": "aaron",
"validate certs": true

X H IR Ansible N & 1) SSH % 4H45 #H A R authorized key KAHAT It SSH #5315 HU4E

%, MIANEWNE, 2 ERESITER, WHRIIT . RS FEVRFESAEE, 7

(T2 IR 2, BRHIAAT ar I ER 5 S AANE %8S,  Ansible #5440 IE# %65 1) FHLUEAT SSH

RAG. WHRVL BN a2 IEFETE EVARIIN, BAFEREX M ENL authorized keys

MAFR e vF e H P B SRR, SR 2 600; TR RA ER, nldi 782 bmti T
“chmod 600 authorized keys” R {x IEWH 17 [ AR

@ SSH. 7t authorized_keys #y X R E Kl ™ 4, (R B P2 4 48 5 AUIR (600 B A 4 %)

FIHATNIE SSH CZGET) T, FEEr IR iniiTan2, FHIBATREUE—T .
(1) {# A Ansible 3kH#E FALAS T 2 5 B8] .

aaron@ubuntu:~/.ssh$ ansible all -a "date +'%Y-%m-%d $T'"
localhost | SUCCESS | rc=0 >>
2018-08-04 15:04:55
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192.168.0.111 | SUCCESS | rc=0 >>
2018-08-04 00:04:57

182 16eB.0.112 | SUCCESS | T8 ==
2018-08-04 0:04:57

A BT AN B, BT IR 3= 4 AL R .

(2) f#H Ansible fit & AL 0.
¥b— AT FAEEEREEVFES home HFEY, FAZRIAES TN EHP
home H 3 b3

aaron@ubuntu:~$ ansible all -m shell —-a "1ls ~/*_*"
localhost | SUCCESS | rc=0 >>
/home /aaron/030303 .mp4
/home/aaron/aaa.py
/home/aaron/dfasdfasdfad.py
/home /aaron/examples.desktop
/home/aaron/hello.py
/home/aaron/new.py
/home/aaron/playbook.retry
/home/aaron/playbook.yaml
/home/aaron/setting.py
/home/aaron/test.py
/home/aaron/vimrc.bak 20180719
/home/aaron/{iEF . txt

192.168.0.111 | SUCCESS | rc=0 >>
/home /aaron/examples.desktop

192.168.0.112 | SUCCESS | rc=0 >>
/home/aaron/examples.desktop

WAEYE localhost EAL LR "IREF txt" AL 2 550 5 k54
[ =5 6-5) FAESCHES

aaron@ubuntu:~$ ansible all -m copy -a "src=/home/aaron/f}lf.txt dest=/home/aaron"
localhost | SUCCESS => {

“"changed": false,

"checksum": "da39a3eeb5e6b4b0d3255bfef95601890afd80709",

"dest": "/home/aaron/{R4f.txt",
"gid™: 1001,

Ygroup™: Maaron®,

"mode": "0664d",

"owner": "aaron",

"path": "/home/aaron/{RIF.txt",
"size™: 0,

"state™: "file",

"uid": 1001
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192 .168:0.112 | SUCCESS => {

"changed": true,

"checksum": "da39a3eeb5e6b4b0d3255bfef95601890afdg80709",

"dest": "/home/aaron/{R4f.txt",

"gid": 1000,

"group": "aaron",

"md5sum": "d41d8cd98f00b204e9800998ecf8427e",

"mode": "0664",

"owner": "aaron",

Bagaele ()

REret:
"/home/aaron/.ansible/tmp/ansible-tmp-1533367280.2415307-170986393705436/sourc
e",

Usbtate®: "fila",

"uid”: 1000
}
192.168.0.111 | SUCCESS = {

"changed": true,

"checksum": "da39a3ee5e6b4b0d3255bfef95601890afdg80709",

"dest": "/home/aaron/{RE.txt",

"gid": 1000,

"group": "aaron",

"md5sum": "d41d8cd98f00b204e9800998ecf8427e",

"mode": "0664",

"owner": "aaron",

Ueize: 0,

EEET
"/home/aaron/.ansible/tmp/ansible-tmp-1533367280.2476053-270780127291475/sourc
e"r

Reltates "Rilen.

"uid®: 1000

AT PUEH, XX EeLmze RnsMm s E00L, A2 H ) localhost AHLA"IREF txt", EKIAA
W T, Kl changed 72 false. FRATHHAAT Is iy TS UE— Fo

aaron@ubuntu:~$ ansible all -m shell -a "ls ~/*.*"
localhost | SUCCESS | rc=0 >>
/home/aaron/030303 .mp4
/home/aaron/aaa.py
/home/aaron/dfasdfasdfad.py
/home/aaron/examples.desktop
/home /aaron/hello.py
/home/aaron/new.py
/home/aaron/playbook.retry
/home/aaron/playbook. yaml
/home/aaron/setting.py
/home/aaron/test.py

/home /aaron/vimrc.bak 20180719
/home /aaron/{REF . txt

169



192.168.0.112 | SUCCESS | rc=0 >>

/home/aaron/examples.desktop
/home/aaron/{REF . txt

192.168.0.111 | SUCEESE | rc=8 3>
/home/aaron/examples.desktop
/home/aaron/{fif . txt

A EL EAERRT) T .

(3) ¥ FH Ansible FAEHLEE B #Y ansible-doc.
—/MEFE ) TR — G EMEER SR, Ansible AFI4L, AIiAEE{/EMEH I Ansible

[FI#E A ping. authorized key. copy. shell &, 1R AB&NEIXEBEER I VEAN A, W5 EH
1T ansible-doc XL 44 BT,

aaron@ubuntu:~$ ansible-doc copy

> COPY

(/home/aaron/py37env/1lib/python3.7/site-packages/ansible/modules/files/copy.py

)

The “copy' module copies a file from the local or remote machine to a
location on the remote machine. Use the [fetch] module to copy files
from remote locations to the local box. If you need variable
interpolation in copied files, use the [template] module. For Windows
targets, use the [win copy] module instead.

* note: This module has a corresponding action plugin.

OPTIONS (= 1s mandatory) :

— attributes

Attributes the file or directory should have. To get supported flags
look at the man page for “chattr' on the target system. This string
should contain the attributes in the same order as the one displayed by
“lsater’.

(Aliases: attr) [Default: (null)]

version added: 2.3

— backup

Create a backup file including the timestamp information so you can get
the original file back if you somehow clobbered it incorrectly.
[Default: no]

type: bool

version added: 0.7

— checksum

170

SHA1l checksum of the file being transferred. Used to validate that the
copy of the file was successful.

If this is not provided, ansible will use the local calculated checksum
of the src file.



Ansible & FH I A28 0] 2 W% 6-1.

% 6-1 Ansible & ARER ENE

ping =L

command (I ENL EPATa S, FFiRBEISSE

shell e FEEHL EiR A shell fRBEARIE1Tin <, CFF shell HJ5FIIIREE
copy R SCAE S B FE E L, R SCRFES E 9 2 AE RO ARAE OB PR 55
file WEOCER BT, e g oy, aladdhe oy, MER CiE 5%

fetch MAZERE FE AR A 21 A Hh

cron B HIEEEPLE) crontab i RIMESS

yum F T3 A ) 2 3

service F T iR 55 #2712

user &P ENN AP K-S

group FH T s I nl il B 26

script FH -5 AL 1) B A AL 4 B L 8 E s AT

setup FERHTWERGER, A@EAH facts I RSLILHY

Ansible Playbooks &3\

A IR ERAERTZCFE AT 1) 2 AR e AH [B1T , ABA A& 45 0] DL [R] B X AS [J] 19 FEALRAT A [BF145 2
Weg? MSRAT L, X2 AT E A 243 1) Ansible f)J#] 4 Playbooks.

Playbooks & Ansible HIACE . #2E IWHIES . B0 PAgdmid N —A 7 E 4 Hix ke
FAPATH R ATE, E A IT EFSITHmP%ES. WR Ansible & TAEEHR T
H., -4 Playbooks w2 ¥ B 17 FEil&il.

22 S IXAN A AT o B G ansible-playbook 117 B 2 .

aaron@ubuntu:~$ ansible-playbook -h
Usage: ansible-playbook [options] playbook.yml [playbook2 ...]

Runs Ansible playbooks, executing the defined tasks on the targeted hosts.

Options:
——ask-vault-pass ask for vault password |
Sy hegk don't make any changes; instead, try to predict some
of the changes that may occur
-D, ——-diff when changing (small) files and templates, show the

differences in those files; works great with --check
—e EXTRA VARS, —-extra-vars=EXTRA VARS

set additional variables as key=value or YAML/JSON, 1if

filename prepend with (@

—=Flush-—-cache clear the fact cache for every host in inventory
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——Torce-handlers run handlers even if a task fails

—f FORKS, ——forks=FORKS
specify number of parallel processes to use
(default=5)

~H, - help show this help message and exit

-1 INVENTORY, —--inventory=INVENTORY, --inventory-file=INVENTORY

J B ansible-playbook #4272 —> plauybook.yml ) LA ZAENSEL. AR SRT,
452 yml SCHFWE 2

yml L& yaml EEAE RSO, BATERH YAML 2B 8B4 XML 8k JSON Ak 2 —
MRT S R EES . S, ERZHWEES A YAML 2. X1 Ansible, & —
™ YAML XX N — 02T a6, AR S — a2 — s EXT, @E g —4 “Ia
A ” o e o prbL, AN EFIENMAE YAML 1495 8RR . Fra ) YAML XX

(k5 Ansible A KRKR) HIHITEMN 1ZE---, XA& YAML #&X1—&5, RIH—PL

fFHF a6 . IR I PTE R &R T AR M 4aH %nl, IFHAAEH —N"-"1E Ak (—
FLA—NERE)

AN L T

#— SRR FIR
— Apple

— Orange

— Strawberry

— Mango

NG AR RS EREAAN (1B SRS 1T .

¥ —HIR T AE %
name: Example Developer

job: Developer
skill: Elite

7 Hi B AT DUE At T sUOR R

¥ —ALHR TR iER

{name: Example Developer, job: Developer, skill: Elite}

Ansible FF AL H A _EHEX R0 ALl BL R & AOR$E E — MR {H (true/fase) o

greate key: yes
needs agent: no
knows oop: True
likes emacs: TRUE
ses cvs: ialsc

FATHE H AT 28 YAML v AH &4 —#.
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¥ —MER T
name: Example Developer
job: Developer
skill: Elite
employed: True
foods:

— Apple

— Orange

— Strawberry

— Mango
languages:

ruby: Elite

python: Elite

dotnet: Lame

LL E5k/2%9% S Ansible playbooks 75 E A 1E T YAML iEi%.
PRAE R 5 — /8 #L 1Y) playbook, 3CA444 N myplaybook.yml.

(/=15 6-61 Ta] 5] playbook.

—-shosts: master
remote user: aaron
tasks:
- name: read sys time
shell: echo "“date +'%$Y-%m-%d %T' ">time.txt
— hosts: slave
remote user: aaron
Caskss
— name: list file
shell: 1s -1ltr>list.txt

IR YAMLI XA 71l 7€ S 1 5P AH FEHLAT AR HY task, (EREGai2ERS 3o
ILAE AT ansible-playbook myplaybook.yml 54, 55U T .

aaronf@ubuntu:~$ ansible-playbook myplaybook.yml

PLAY [master]

e e o i e e e e e e e e e e e i i e e i e S e e e e e e e e e e e e e i e e e i e

Ele i b o o

TASK [Gathering Facts]

E i e i e i e e e e i e e e i i e it e e e e i e e e i i e e e e e e e e e i B e e i i e

ok: [localhosi]
ok [182.168.0.111]

TASK [read sys time]
e i e g S i . g g o i e e e i i i i e g o T B i e O i g g S it Gl i g i e e g e g G g i i S e i g B i e o o e i g g g g g

*

changed: [localhost]
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changed: [192.168.0.111]

PLAY [slave]

Ee i e o i e e e e e e e R i e i e i e e S e e e e e e e e e e e e i e o

i i b b

TASK [Gathering Facts]

i e i e e e e e e i e i e e e e e e e i e e e e e e e et i e e e e e e i e e e e e i i e

ok: [192.168.0.112]

TASK [list file]

i i e g i e e e i i e e e i e i e e e e e i e i e et e e i e e e e o e e e el o i e e e e o e S e e i i e e e i e o i Y

ol i o g

changed: [192.168.0.112]

PLAY RECAP

i e e i e e i e e e e e e e e e i e e e e e e e e e e e i i e i e e i e i o

i o o o e

18521680 111 : ok—2 changed=1 unreachable=0 failed=0
1892 168.0:-112 : ok=2 changed=1 unreachable=0 failed=0
localhost z ok=—2 changed=1 unreachable=0 failed=0

=6 FHLERAES CRIhAT, FATRIGIE— T

(py37env) aaron@ubuntu:~$ ansible all -m shell -a "1ls -1tr *.txt"
localhost | SUCCESS | rc=0 >>

—rw-rw-r—— 1 aaron aaron 0 Jun 14 06:57 {RIFf.txt
-rw—-rw-r—-— 1 aaron aaron 20 Aug 4 21:54 time.txt

192 168.0-111 | SHECESS | rc-0 =>
-rw-rw-r-—- 1 aaron aaron 0 Aug 4 00:21 {REF.txt
-rw-rw-r—-— 1 aaron aaron 20 Aug 4 06:54 time.txt

192.168.0.112 | SUCCESS | re=0 ==
-rw-rw-r-— 1 aaron aaron 0 Aug 4 00:21 {R¥F.txt
-rw—rwWw-r—— 1 aaron aaron 637 Aug 4 06:54 list.txt

A VFZHESEPATE, TR E IR RIS
ansible-playbook myplaybook.yml -f 10 # F/xHH 10 PDIFAHIHERBATIES

FIR{ A ansible-playbook HJ#K1L—ff, ansible-playbook i&n] LS Handlers, 47 &4
AR I AT AR R, IERI N I s R S IRSs, i ik RGE R #R1E. BCE W

YAML 3 fF 3 £ Ansible-Pull # 17 £ I & & & . ¥ W B 7 X
http://www.ansible.com.cn/docs/playbooks intro.html.
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&
EMERIEIRAPScheduler

APScheduler ff HAE K 73778, HIEME r &2 H. [EEn B [a] kg & crontab KRB
55> FATR] DAAE F 127 Ia 47 1042 A PR 38 g Ve sk sl il B THAE b o 40 RS0 E b A7 A0 2803 P
H, BAENRPRES B RAT, J[RESRERN, AFEFHMEL, ESKRERRSIR L
1T . APScheduler A] LLS5/E— s & R T HKRMH, T EA/EN Linux &4t crontab T.H
nl, Windows 11 RIME 552 7 1) & .

7Ei&, APScheduler A2 — NP EEFEDRSS, HE SAWEEMAaST TH, BEEERE
EBLAT IO R P HisqT, Wmljeit, APScheduler AFRATIHEAE T F92 4 FH R 2 28 ol i 1 i 5%
HIZEA R, F X EEThRe, RATAT LR E L SE L AR T 1652 B2 4E 7H/ K o

REMEPHRE

7.1.1 APScheduler g% 3
%% APScheduler BEEEH i s, A pip LEMI W DA N E 2 dtfy, fdi ik 423k,

® 7 /5k—: pininstall apscheduler .
® ik MEZROE, IAT python setup.py install.

7.1.2 APScheduler ;& & BIJLANHBES

® A E (triggers) : BA B QLA FEITH, B —MESFIHAEL, Az .
3A e 18] 8. 3% cronjob A X = AR 7 X, BANMMELEA CH TR E, RT
MR EZIN, BABRLLTELKREN.

® AR (job stores) : ML AMBEIT T LMEAGEE, KRG L5 1%
BN, LT AR LR GEZFEIE T . BAE LM ARELIEE T, 2K
o, SR EI BN, SRFIML. LGS LSRG, k. EdfERM%E
oy E B, RS8R d FAE LAk
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® PATE (executors) : HATHZKFIEZ 91k (AR FHEK) RXI| L2 RS
FiE AT, BAES TR, AT ESE sl B2 %&ﬁﬁ%?ﬁ
® AER (schedulers) : E5AE%, 4B AE, BITREMELEHE. HITE
ﬁ‘ﬂ%ﬁﬁi% g G A MRS, RE SRR S . VA4S . AT B GEAT,
AF ARA—/NRAERFETELRAEST, FEAARARE ZAELEELAMHE. R
ATBRAEE B, BB G4k B ot AT E LB ERE B RT RN,

7.1.3 APScheduler B9 T1E:n T2
PRSI TR A 7.1 Fias.

fil A %
ﬁ%ﬁg/f [B]B% ¥ 0 7 JE 1
TEk 7 s 4%
P
M. M. 2 B

B 7.1 R s i TAERURE
FHIFERE —1B1
[RB) 7-1 —/ el (Bl Bg A 5555451 (ex_interval.py)

#encoding=utf-8

from datetime import datetime

import os

from apscheduler.schedulers.blocking import BlockingScheduler

def tick():
print ('Tick! The time 1is: %s' % datetime.now())

O 00~ oy U b= W

i F name == ' main ':
scheduler = BlockingScheduler ()
scheduler.add job(tick, 'interval', seconds=3)
print ('Press Ctrl+{0} to exit'.format ('Break' if os.name == 'nt' else 'C

e
N = O

)

13

14 CEY:

Th scheduler.start ()

16 except (KeyboardInterrupt, SystemExit) :
457 pass

18
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® 5 1 47RAD B B LA A A utf-8 4D,

® ¥ 2473 datetime 23k, &£FH T4TAF], R L ATH Y],

@ K 3fTFANosH, EF 1203, ATHEBRELZALR,

® ¥ 4 4T ANAE 423 BlockingScheduler, X2 pLi ) £ a4 82 85, A start ik

e AR E, deX A B ¥K apscheduler Al TR L AR E, T i#tsE, A
BlockingScheduler 3E % A A .

® F 64TH% TATA L —AME tick, EAMESATEP b L AT a9 8t ).

F 9L EHREND,

® 1047 44b—A> BlockingScheduler 3 , 1= W 2~ £ & BA1E ) BRIA 94 L G464 55 -1 .
FIA PUT B A XRAZRPATE, RREKAZEA 104 ( H—NRAFRZEPATE ) .

® 5 11 fRdm— 4Rk tick, A& E A interval, &1 3 AT —K, FIMIREE B H
date, cron. date F&4F € B8], & Ak K, cron W)= B £ 4498 18] 8] (3 kK.

® 3 1247ATPPiR i FIEAE K.

® F 14474 try XEF, RUAZKIUTT @eIRA.
® 3 15474 /B A & BlockingScheduler.

® 3 16 ATHRA F F B PIAT AR S E L Fw

® 5 17474 pass R4EF, RTHLAEFK.

BATE RWE 7.2 i

K72 BITER
¥ _EIRACHEFH S Uk R BAAZ N cron 2RI E B 5%
LR 7-2 — Tl B (] B 555561 (ex_cron.py)

from datetime import datetime

import os
from apscheduler.schedulers.blocking import BlockingScheduler

def tick():
print ('Tick! The time is: %s' % datetime.now())

1f name — & imain Y
scheduler = BlockingScheduler ()
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scheduler.add job(tick, 'cron', hour=19,minute=23)
print ('Press Ctrl+{0} to exit'.format ('Break"' if os.name == 'nt' else 'C v

Ery:
scheduler.start ()

except (KeyboardInterrupt, SystemExit) :
pass

FEI) cron RS WAEE TR ., Bk 2s trigger /£ N\ 'cron' BIA]. hour =19 minute =23
RoRERE 19 B 23 5pPAT4ESs, ZXREATUIREHY, Wl UES 5.
hour =19 , minute =23
hour =*19', minute ="23"

minute = "*/3' RonEE 5 HPAT—IX
hour ='19-21"', minute= '23' Fix 19:23. 20:23., 21:23 BT —KMES

M r] LAE H, APScheduler /21X 4 RiE . AL,

BeERERS
i A% 1 SRR HL S 2 e B e B 2 5 B & L AT IAESS, A R PID AT

(D) WA H SRR MENAFEES, A3 BN R EPATIMES . WA & LT
% BT SZ AR b R REANE L TR ZEE AT I ] 5 WERI [ XA 24, B coalesce FE .

(2) $RACGPAT A& [8] 81T .
ERCE LA, AR EEBUE SNSRI HEZS . FMESNIITaE. FlZs
i L 45 1 3 5

® BlockingScheduler: & FAEA2 /7, AR FoE—EATa)EE42, A start BRI L
EYATEAZ, FHLLBLE,

® BackgroundScheduler: &/ TiREALF, M ARG 6EAT, PR start j7 LXK

ALK,

AsyncIOScheduler: & f F1%£ 8 T asyncio A3k &9 5 B 42 5.

GeventScheduler: i T1& /A T gevent A3 64 5 B #2 -

TwistedScheduler: & A T4932 Twisted 49 2 F #2 5.

QtScheduler: & TAIE Qt 49 5 B4+ .

R P ST i L 4K 2 50 I8 PR PRE, A4 = S U 58 A9 A2 AT R
B

ML AF SR R A PFD: — R, RIS : — YRR, FARmAEE R
B0 82 FE P 7 2 75 M LR R, 4 S R A LR R, (Lt & B T
A Ao, VR A A el B O T 2 SR ML, T SRR 8 U PR
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HATR, A SRV N T PR R IR R AT, BV T dR R b A7 i A Z0HHE 5 A5 FH AR £
Y FE IR TR B R T ABEEE . FATAT LA E HiE £, PostgreSQL s 47 IR #E,
R e HAT s oK B8 s B ORI

FIFER), AT g IR R E O T N 375t il BRIA Y ThreadPoolExecutor LM 4 £ 54

RAEM 1 2 E fe CPU BHEMEAE, A MN1ZEE T ProcessPoolExecutor, 42 7] LA [&] B
i FHIX AT 2S, ¥ ProcessPoolExecutor $UAT #5 AS INAN —BHAT 25 -

APScheduler 2 fit T ¥ Z AN 775K B B L RS . AT DU ot o mT DUSE FH G H v 2

Bkt . ERSEPUGRERFRIEL, RERERESR, RERKH RGN,

o SR R R AE N R T 1 J5 63247, W&+ BackgroundScheduler, 45 FH #R A jobstore

H1 executors

1 from apscheduler.schedulers.background import BackgroundScheduler
2 scheduler = BackgroundScheduler ()

MRBAEEZELE, T LEND AT PIELAEeEaS . HERHELRIBANE,

FFREAEIE X
A HER T
® [z % % 3 mongo %9 MongoDBJobStore 1F b 444 25 ;
® [t H %A default 89 SQLAIchemyJobStore (4% SQLite ) ;
® [t E %4 default 4 ThreadPoolExecutor, = K Z&XA2F A4 20;
® [t #E 4% 7 processpool #9 ProcessPoolExecutor, ] KitF24% 4 5;
® UTCHAHRAEBNHEK,
® coalesce ZRIAFILT X H;

A A 6 BRI SR KAEAT 5 B IR A 3.,

UL N =AM T5 e e 2 F I

jf%&‘*:

from pytz import utc

from apscheduler.schedulers.background import BackgroundScheduler

from apscheduler. jobstores.mongodb import MongoDBJobStore

from apscheduler. jobstores.sglalchemy import SQLAlchemyJobStore

from apscheduler.executors.pool import ThreadPoolExecutor, ProcessPoolExec

jobstores = {
'mongo': MongoDBJobStore(),
'default': SQLAlchemyJobStore (url='sqglite:///jobs.sqlite')

}
executors = {

'default': ThreadPoolExecutor (20),
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15 'processpool': ProcessPoolExecutor (5)
1

17 Jjob defaults = {

18 'coalesce': False,

19 'max instances': 3

20 }

21 scheduler = BackgroundScheduler (jobstores=jobstores, executors=executors,
job defaults=job defaults, timezone=utc)

it

1 from apscheduler.schedulers.background import BackgroundScheduler
2 scheduler = BackgroundScheduler ({

3 'apscheduler. jobstores.mongo': {

- 'type': 'mongodb'

35 by

6 'apscheduler. jobstores.default': {

] “typet: 'sqglalchemy’,

8 'url': 'sqglite:///jobs.sqglite'

9 by

10 'apscheduler.executors.default': {

Xl ‘class': 'apscheduler.executors.pool:ThreadPool Executor’,
2 'max workers': '20'

13 ¥

14 'apscheduler.executors.processpool': ({

15 "type': 'processpool',

16 "max workers': '3’

17 }y

18 'apscheduler.job defaults.coalesce': 'false',
19 'apscheduler.job defaults.max instances': '3',
20 'apscheduler.timezone': 'UTC',

21 1)

1 w —
b —_—
-
=

1 from pytz import utc

2 from apscheduler.schedulers.background import BackgroundScheduler
3 from apscheduler.jobstores.sglalchemy import SQLAlchemyJobStore
4 from apscheduler.executors.pool import ProcessPoolExecutor

5

6 Jjobstores = {

1 'mongo': {'type': "mongodb'},

8 'default': SQLAlchemyJobStore (url='sqglite:///jobs.sqlite")

9' 1}

10 executors = {

i i | '‘default': {'type': 'threadpool', 'max workers': 20},

i 7 'processpool': ProcessPoolExecutor (max workers=5)

13 }

14 job defaults = {

] s 'coalesce': False,

16 'max instances': 3

17 }
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18 scheduler = BackgroundScheduler ()

19

20 # .. do something else here, maybe add jobs etc.

21

22 scheduler.configure (jobstores=Jjobstores, executors=executors,
job defaults =Jjob defaults, timezone=utc

DA b3 T KSR T S, 72 S BRI AT T DR IA A R R B 2 EREA R
IR

REEERS

J& B AR AT R WS e, AP AT AR R E RS s nAE L . — it B 0
add job(); . Eiit (¥ B pRiEdE 1%, Horbadd job() i&[H]— apscheduler.job.Job 2515,
T 5 2248 Sl BR ARk «

FRATOT CARAE B 2 B 28 R VR .t RAESINENLI, A ERRIEE A R, BAESH
AiadT, FFHERE— RIS 1T [ B 28 8 Sh i 5

IR o R A T BRI LR, AL ERARA L (B LA

2R EE 8, BORAEVNSEET FHME. ElFa# e+ XA MemoryJobStore
F e F e ; AT+ R A ProcessPoolExecutor /7 7| fH.1E W

JR Bl A R TR B A R EE AR start() 79k, T 1123 ) 4 P A (5] A oLk A i 4 R S 48 g
Jile

Trik—: ERBRAFITENL 6t 23S -
(5] 7-3Y A BN ML A7 it 2555451 Cexstart_scheduler.py)

#coding:utf-8
from apscheduler.schedulers.blocking import BlockingScheduler
import datetime
from apscheduler. jobstores.memory import MemoryJobStore

5 from apscheduler.executors.pool import ThreadPoolExecutor,
ProcessPoolExecutor

= W =

6

7 def my job(id="my job'):

8 print (id,'-->',datetime.datetime.now())
9 Jobstores = {

10 'default': MemoryJobStore ()

i1l

12 }

i3 executors = {

1i4 'default': ThreadPoolExecutor (20),
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15 'processpool’': ProcessPoolExecutor (10)
le }

17 job defaults = {

18 "coalesce': False,

19 'max instances': 3

20 }

21 scheduler = BlockingScheduler (jobstores=jobstores, executors=executors,
job defaults=job defaults)

22  scheduler.add job (my job,

args=['job interval',],id="'job interval',trigger='interval',

seconds=5, replace existing=True)

23 scheduler.add job(my job,

args=['Jjob cron',],id='job cron',trigger="'cron',month='4-8,11-12"',hour="7-11",
second="*/10",\

24 end date='2018-05-30")

25 scheduler.add job(my Jjob, args=['job once now',],id='job once now')

26 scheduler.add job (my job,

args=['job date once',],1d="'job date once',trigger='date',run date='2018-04-05

07:48:05")

27 Lry:

28 scheduler.start ()

29 except SystemExit:

30 print ('exit')

31 exit()
BATE R F

job once now —--> 2018-04-05 07:48:00.967391

job date once -—> 2018-04-05 07:48:05.005532
job interval —-> 2018-04-05 07:48:05.954023

job cron ——-> 2018-04-05 07:48:10.004431

job interval --> 2018-04-05 07:48:10.942542

job interval --> 2018-04-05 07:48:15.952208

job cron ——-> 2018-04-05 07:48:20.007123

job interval —-> 2018-04-05 07:48:20.952202

LIRS N A E TR it s, PRIELUBOR B, HSREFPHIATH —IKIE1T.
JTiE " A AR EEE R A i 25
Contpl 7-4 1 A5 PG FEA R PR AFfifi 452 B Cstart_scheduler db.py) -

fcoding:utf-8
from apscheduler.schedulers.blocking import BlockingScheduler
import datetime

=W N

from apscheduler. jobstores.memory import MemoryJobStore
5 from apscheduler.executors.pool import ThreadPoolExecutor,
ProcessPoolExecutor

6 from apscheduler.jobstores.sglalchemy import SQLAlchemyJobStore
7 def my job(id="'my job'):
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8 print (id,'-->',datetime.datetime.now())
9 Jobstores = {

10 'default': SQLAlchemyJobStore (url='sqglite:///jobs.sqglite')
11 }

F2 executors = {

13 'default': ThreadPoolExecutor (20),

14 'processpool': ProcessPoolExecutor (10)
1.5 }

16 Jjob defaults = {

] [UF] 'coalesce': False,

18 'max instances': 3

19 }

20 scheduler = BlockingScheduler (jobstores=jobstores, executors=executors,
job defaults=job defaults)

21 scheduler.add job (my job,

args=['job interval',],id="job interval',trigger='interval',

seconds=5, replace existing=True)

22 scheduler.add job(my job,

args=['job cron',],id='job cron',trigger='cron',month='4-8,11-12"',hour="'7-11",
second="*/10",\

23 end date='2018-05-30")

24  scheduler.add job(my job, args=['job once now',],1d='job once now')

25 scheduler.add job (my job,

args=['job date once',],1id='job date once',trigger='date',run date='2018-04-05
07:48:035")

2 KTy

27 scheduler.start ()

28 except SystemExit:

29 print ('exit")

30 exit ()
RO UL 7E55 6 1T AIEE 10 1712 B8 FEVE AR ML 76 25
AT R

Run time of job "my job (trigger: date[2018-04-05 07:48:05 CST], next run at:
2018-04-05 07:48:05 CST)" was missed by 0:18:28.898146

job once now —-> 2018-04-05 08:06:34.010194

job interval —-> 2018-04-05 08:06:38.445843

job cron —-> 2018-04-05 08:06:40.154978

job interval —--> 2018-04-05 08:06:43.285941

job interval —--> 2018-04-05 08:06:48.334360

job cron —-> 2018-04-05 08:06:50.172968

job interval --> 2018-04-05 08:06:53.281743

job interval ——> 2018-04-05 08:06:58.309952

PR IRATAVENL AN AE 2018-04-05 07:48:05 a7 MI{EN A iB81T, KANBLZE RIS (8] N
2018-04-05 08:06:34, #5ick 1 0:18:28 [N 8]
MR ERACHE S 21-25 1R EFE T AR, W 4 PR e =iztT. 4%

-

mr
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Run time of job "my job (trigger: cron[month='4-8,11-12', hour='7-11",
second="*/10"], next run at: 2018-04-05 08:14:40 CST)" was missed by 0:00:23.680603
Run time of job "my job (trigger: cron[month='4-8,11-12', hour='7-11",
second="*/10"], next run at: 2018-04-05 08:14:40 CST)" was missed by 0:00:13.681604
Run time of job "my job (trigger: cron[month='4-8,11-12', hour='7-11",
second="*/10"], next run at: 2018-04-05 08:14:40 CST)" was missed by 0:00:03.681604
Run time of job "my job (trigger: interval[0:00:05], next runat: 2018-04-0508:14:38
CST)" was missed by 0:00:15.687917

Run time of job "my job (trigger: interval[0:00:05], next runat: 2018-04-0508:14:38
CST)" was missed by 0:00:10.687917

Run time of job "my job (trigger: interval[0:00:05], next runat: 2018-04-0508:14:38
CST)" was missed by 0:00:05.687917

job interval —--> 2018-04-05 08:14:33.821645

job interval --> 2018-04-05 08:14:38.529167

job cron --> 2018-04-05 08:14:40.150080

job interval --> 2018-04-05 08:14:43.296188

job interval --> 2018-04-05 08:14:48.327317

VENVAT i AT, vt WA E M A In 31 2500 e b, AR A I s SR e A7 I 2 B 30 238 e 132 Y
RSB, MAFTEEFGMBNEEZZSE . WRATERE 21-25 17aRI{ELRACHE, ek 2
FORUS INBIESE T, XA T A RIFF RN AT @R X RS 5L, AT EALE add job
11 ZEH 180 replace existing=True, #]

scheduler.add job(my job,
args=['job interval',],id="job interval',trigger='interval', seconds=3, replace
existing=True)

AR ETR I E T I e, R B¢ A misfire_grace time. 1|40:
scheduler.add job(my job,args =
['Job cron',] ,id='"job cron',trigger='cron',month='4-8,11-12"',hour="'7-11", seco
nd='*/15",coalesce=True,misfire grace time=30,replace existing=True,end date='
201 8—05-31%)

Ui : musfire grace time, fR1—PEMLAK 08:00 5 —XIHAT, {HA2H THAEKFKRA
B B, BLAE 08:01 1, X~ 08:00 HIEAT SEGIHIR AT, Mt & il s N A =
TR ZEE GZIEZ 108 ., RTRER 30 IR, XL ASigr. i
WHITE 22 scheduler 4% shutdown J5 5, MRS SR JLEAT (A0 s %0 , 5 MK
REAEAM IR A 25 AT b, WEAAT 5 K. WA coalesce=True Ja, R&ZHAT K.

HAFRAEW T

1 scheduler.remove job(job id, jobstore=None) $ 1 B AE b

2 scheduler.remove all jobs (jobstore=None) B P R

3 scheduler.pause job(job id, jobstore=None) $EFE

4 scheduler.resume job(job id, jobstore=None) #K B AEML

5 scheduler.modify job(job id, jobstore=None, **changes)#ZBENMMEWVEMEER

6 scheduler.reschedule job(job id, jobstore=None,

trigger=None, **trigger args}#{l?ﬁlﬁﬂ{flkﬁﬁﬁm&%%#%%Ta_“Hilﬁl
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7 scheduler.print jobs(jobstore=None, out=sys.stdout) #mit{EIER

AERF T

scheduler FIZEANHEGMCENAHE T, BfFAESE—T:. WEREFEGREWH &
W BN A S ? {5/ FERPME, 8T - THREEESRKEMA AN

# coding:utf-8
from apscheduler.schedulers.blocking import BlockingScheduler
import datetime

el aps teseilx)s
print (1/0)
print (datetime.datetime.now().strftime ('%$Y-%m-%d %H:%M:%S'), X)

O O J W N

scheduler = BlockingScheduler ()

10 scheduler.add job (func=aps test, args=('EM{E%',), trigger='cron',
second='*/5")

i i |

i scheduler.start ()

BTSSR F .

Job "aps test (trigger: cron[second='*/5'], next run at: 2018-04-05 12:46:35 CST)"
raised an exception
Traceback (most recent call last):

File
"C:\Users\xx\AppData\Local\Programs\python\python36\1lib\site-packages\apschedu
ler\executors\base.py", line 125, in run job

retval = job.func(*job.args, **job.kwargs)
File "C:/Users/xx/PycharmProjects/mysite/staff/test2.py", line 7, in aps test
print (1/0)
ZeroDivisionError: division by zero
Job "aps test (trigger: cron[second='*/5'], next run at: 2018-04-05 12:46:35 CST)"
raised an exception
Traceback (most recent call last):

File
"C:\Users\xx\AppData\Local\Programs\python\python36\1lib\site-packages\apschedu
ler\executors\base.py", line 125, in run job

retval = job.func(*job.args, **job.kwargs)
File "C:/Users/xx/PycharmProjects/mysite/staff/test2.py", line 7, in aps test
print (1/0)
ZeroDivisionError: division by zero

A UUE AR S MM — kR 515 8 o AEATACAS#E AT BE Sl th e i, OB A {5 — I )
B RAFHE S, APScheduler #2fit 1 S+ i W K b aX — [ i@l

il
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~ o U = W N

8

format='%(asctime)s %(filename)s[line:%(lineno)d] % (levelname)s % (message)s',

9
10
i}
i
13
14
15
16
17
18
1.9
20
~ 0}
22
23
24
25
26
27
28
29
30

¥ ERACHSFH AR, I H E A W
L] 7-5) R EZ8 oM ANEF R (listen_event.py)

# coding:utf-8

from apscheduler.schedulers.blocking import BlockingScheduler

from apscheduler.events import EVENT JOB EXECUTED, EVENT JOB ERROR
import datetime

import logging

logging.basicConfig(level=logging.INFO,

datefmt="%Y-%m-%d SH:SM:%S"',
filename="'logl.txt",
filemode="a")

def aps test(x) :
print (datetime.datetime.now() .strftime ('%Y-%$m-%d $H:$M:%S'), Xx)

def date test (x):
print (datetime.datetime.now() .strftime ('$Y-%m-%d $H:%M:%5'), X)
print (1/0)

def my listener (event) :
if event.exception:
print ("“fESFHE ! I
else:
print ("fEFREET...")

scheduler = BlockingScheduler ()
scheduler.add job (func=date test, args=("' —?ﬁiﬁﬁ%, S o

next run time=datetime.datetime.now() + datetime.timedelta (seconds=15),
id="date task')

31

scheduler.add job (func=aps test, args=('fa¥#1f%',), trigger='interval',

seconds=3, id='interval task')

32
33
34
35

186

scheduler.add listener (my listener, EVENT JOB EXECUTED | EVENT JOB ERROR)
scheduler. logger = logging
scheduler.start ()

Tﬁﬁ%ﬁiW]:

® K 7-11#BEHELKIEL, BEXMFELAKE, LHLEH “loglixt” .

® % 33 472 /8 scheduler 423k 649 B 12Tk,

® % 2327 FEX—ANFE/HYEYT, BIANEFIMEILITIPAR XZ GIRE.

BAT &R T
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2018-04-05 12:59:29 EH(ESH
EFREIBT. ..
2018-04-05 12:59:32 {EHIESH
EFREEIT. ..
2018-04-05 12:59:35 {EH(ES
EEREEIT. ..
2018-04-05 12:59:38 TEH(ES
HEEREEIT. ..
2018-04-05 12:59:41 —RMA(ES, &4
AEHETI L L
2018-04-05 12:59:41 {HHfES
EFREIZET. ..
2018-04-05 12:59:44 {HH(E%
EFREIBET. ..
2018-04-05 12:59:47 {115
EFREIBT. ..

A, ] AR S B Rk —E ek — kA, XFEE RS — B sk
LY EHIE .
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MiTizizae™ (Paramiko)

Paramiko 72—~ SSHv2 #pil ) Python SEHR, $fit7 P im Mk 5525 ThRE. BIARERH T
Python C ¥ JE K SLBR I AINE (FiS2%) , {H Paramiko A & mi& —1~4f Python #£11, f#iH
Paramiko 7] PLJ7 fEHBIE L SSH M FAT R EHL IR A, kBG4S RARF(E . &
SRIAITAT LAE FH expect 8% SSH #3745 KA B AH MBI PAT AL EVLRIZUR , {2 Paramiko A7 %2
MNIECE, [ A ER R EHE, mHEAS4EF AR el dEE S H . Ra —1N
B T AR B e A E ML FE P ol A, #1 NAABAE e A2 L E302A B T A agent, BRI LA
i Paramiko SREf 32, LAE B FE T/ BE ) %R -

i1 Paramiko 72/% F 2l Python SEHLHY, FrLAPrS Python S ¥V &, Wl Linux. Solaris.
BSD. MacOS X. Windows 5%, Paramiko #f7] A #F. W FEMER SSH \— 1 F&iER T
A=A e — RAVBERIER, paramiko 2 ixfE LHZ —.

TRINEERSE

8.1.1 1#E (Channel) £

iHiE (Channel) 25X SSH2 Channel 3R, 2#5 SSH &4« eFiE . FEETITE
AU TERES, JJFEL'? Python =457 API |- )}j:ﬂ;’.o (K~ SSHv2 Wil —Fhin sl f 11 35 )
Pl a0 A b —ANiliE e, I XM lE R 2w X s, H8A kS5 e kA Itim
R IEAE T EE, (HEIXFFEA ST — A% b r HAbEE AL 5 b ) A 30 TE &6 E S L
HI EEHEE ) « R, SR AR5 28 A SR v AR B B, B4 % 7 v B R A8 1 FH
e fHZE, PRAEWE VR, X5IEEMNEEREFCS . JHiE Channel 281556 & H
T B FOEH,

iH1E (Channel) ZRPRMLRITT¥EHHHBIALLF LA

® close(): <M Channel, %X Hl/E/EFT*f Channel #91¢ 5 #4E¥) 2%k k., ZA27 EHF R
fEe4E 038 . Channel 4% # T ARKIZBILE N A 3 KL H.
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® cxec command(*args, **kwds): fEJR §-3nHATH 4, HeRKIR5-5%3F7, W Channel 4
AR EPTPATH AT AM N, A B RATEE RN E. S ST E
channel ¥4 X H, FAHIZA. WwXRAPITH =44, WEZHHF—A Channel.
4 i KRG 54 4E 46 2%, Channel # X P18, 440 SSHException 5+ .

® cxit status ready(): EH FERER SRR ZTERE, WwRILLEPIITTIFEE,

Wi ) True, % W|i&E) False. HA2/F A 1E recv exit status 7 i P FLEE, =T VAA
sy R AT IR ARR .

® recv exit status(): MRS Loy AZRF R B RE, XA T4% exec command #4945
RIFFAHRM . WwRGLELER TR BT ERFR—AFE| TR, R4 AF|d@ XM,
4o R exec command EEAT4 R, MIRGFE XA BB ERES, MRE-1,

8.1.2 f&# (Transport) &

f%% (Transport) ZSEZ O PMXISEINSE, SSH fEHnERD IR GREZ2EBRT) , Wriin
EW 2, T MIAE, ARESTEZ e @EREE (FONBIE) » 2/ iEn] U A2
G IHIT Z # S . Transport 25 )4 it pRELTN T -

init (sock, default window size=2097152, default max packet size=32768,
gss kex=False, gss deleg creds-True)

3 R EE A Bl R USRI R LG EH /) SSH 21F . ‘B RS tl@ &t 4,
AR SSH <1&. ¥ connect 8% start client 77745 3% P i1, o2& start server
AR B SS a5 =ik o 75’*”%%1 sock N —PEEFMNREREEFNR, R sock HA2—PEIE
HEEFNR, BAeR2IOTFEL T .

® send(str): BA—ZKEMNFTHIEIAT, BEBENARMT I, WwRAKEA,

W18 ) 0 s EOFError 5+ 7 .
® recv(int): AT IRERE EF N 9EEE, BERRGFHAE, WwRAKXA, A
0 34 EOFError 7 .

® close(): XHIxf%.

® scttimeout(n): X E /O #RAF 498 B B 18]

NTHEFER, sock ZHubLn] U EANTTH (EWFRE, wml) , —NERFEERD
XA Hb kA IR THEAE, AT R,
trans = paramiko.Transport(('192.168.195.129"', 22))

Z % default window size ¥ B ERIAFAEHIE 1)K/, default max packet size 1% B ERIA
RS A s B Kb, XD Z 2R FFENAME S OpenSSH (A EEFRF FMEAHE],  JF H 28 id ™%
M, 3 B — AN TR E B

&4 (Transport) ZRFE{LH) connect 777, HERERERA:

connect (hostkey=None, username='', password=None, pkey=None, gss host=None,
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gss auth-"False, gss kex-Palge, gs5s deleqg ereds=True, gss trust dns=Truc)

KRB —A SSH2 &iF, "LLEFEH AHERH P 4. F64dkiT S ik, R G
mnr:
i
trans = paramiko.Transport(('192.168.195.129"', 22))
@R, [EH P AT S KR
trans.connect (username="aaron', password='aaron')
¥
pkey = paramiko.RSAKey.from private key file('/home/aaron/.ssh/id rsa')
i LER: A HET B KAE
transport = paramiko.Transport (('192.168.195.129"',22))
transport.connect (username="aaron', pkey=pkey)

8.1.3 SSHClient 2£

SSHClient 25{# B SSH AR 55 23 1) & h = B R s 20 IX AN IS L F 28 L JHiE 25 /1 SFTPClient
Aok, VIACPRIGUERIFT @ IE . a0,

client — SSHClient ()

client.load system host keys ()

client.connect ('ssh.example.com')

stdin, stdout, stderr = client.exec command('ls -1")

wHPFENT.
(1) connect 777k, JEMIT.

connect (hostname, port=22, username=None, password=None, pkey=None,

key filename=None, timeout=None, allow agent=True, look for keys=True,
compress=False, sock=None, gss auth=False, gss kex=False, gss deleg creds=True,
gss host=None, banner timeout=None, auth timeout=None, gss trust dns=True,
passphrase=None)

FATAT L I AL 4 2 3 username. password BEAT B ek, AL N pkey {8 FH A FH ik
1T S Bk « BRI A =l 0 FH AR 55 BH SO sl SSHARGER Can SR IE 7238 47 ) i1 T 55k « connect
J7 B FH AT A2 %464 (Transport) K] connect J77%.

(2) exec command J77%, JRABIUN T
exec command (command, bufsize=-1, timeout=None, get pty=False, environment=None)
iZJ71AAE SSH RS54 EPATar 2, T — D FndiEHFPATITE R4, a2 HmA
Fidgi b A s i iR AE 9 Python HIXT AR stdin. stdout 1 stderr >KiR [B]. 5 AR R ELAp 4 )32 [1]
{gr !Jluiﬁﬂa:

returncode = stdout.channel.recv;exit_status{]

recv_exit status() /72 PHZE HEIgiRE, EHP| command Ay AT 5EM, FFIREL command 1)
iz [EE .
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exec command J7 i A% H L5 1 Fros .

stdin, stdout, stderr = client.exec command (command)
data = stdout.read()
returncode = stdout.channel.recv exit status()
3 lenf{data)l > 0:
print (data.decode ("utf-8"') .strip())
err = stderr.read()
if lenferr) > 0:
print (err.decode ('utf-8') .strip())
print ("ix[E{E: ", returncode)

W O <l & O s 0N

Paramiko BJ{sh

821 &I
i pip %% Paramiko JEH & HL, AT Tk ap L EIA].

pip instsll paramiko

pip 2 H )% %% Paramiko FTK . s gmak2zat, 2 pip Mk,

mkdir paramiko && cd paramiko #8#—/1HFEMZHEL
pip download paramiko # F#(F| paramiko ¥, &2 ELHE
pip install paramiko -no-index -f paramiko #BEZMIE F7EH X paramiko PR ZEH

8.2.2 HETHPZFMEZRE SSHClient AR EF
Imie IR

(1) ¥IEEAL— SSHClient 2K i) 515 .
(2) H connect FFiEiEE T FEENL.
(3) PUTar-> 3R B 45 AR [H{E, KHERE.

[ 8-11 {6 FH H - 44 F Y & s 72 ik 55 73447 7% (paramiko_user pwd.py)

¥ —*- coding: utf-8 —-*-
# File Name: paramiko user pwd.py

# Description: AP AEME KRG RIFMATIEE RS

import paramiko

# #V—1 sshclient X%

ssh = paramiko.SSHClient ()

+ BEAEMENAZIMAZ host allow FFE, ZAE connect HiERIH
9 ssh.set missing host key policy(paramiko.AutoAddPolicy())

10 # W connect HEEERS S

11 ssh.connect{hostname—""192_168.195.129", port-—22, username—"aaron”,

o ] oy N = W N e
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password="aaron")

12 4 PATIS

13 stdin, stdout, stderr = ssh.exec command("echo ‘date’ && 1ls -1tr")
14 # Z5HNA stdout 7, WRAFHR, BIKE stderr F

15 print(stdout.read() .decode('utf-8"'))

16 #
17 returncode = stdout.channel.recv exit status|()
18 print ("returncode:", returncode)
19 # KHEE
200 ssh.closel()

BATE R F
Thu Xug 23 21:57:08 €8T 2018
Filesystem Size Used Avail Use% Mounted on
udev 708M 0 708M 0% /dev
tmpfs 147M 6.8M 140M 5% /run
/dev/sdal 196G 9.26 8.5G 53% [/
tmpfs 734M 280K 734M 1% /dev/shm
tmpfs 5.0M 4.0K 5.0M 1% /run/lock
tmpfs 734M 0 734M 0% /sys/fs/cgroup
tmpfs 147M 72K 147M 1% /run/user/1000

returncode: 0

ATTERACGRERE RS2 PITa S KA E, AR RFES R LRSS BT
TERAE, MpATa < AR T ESCH, Z0rER Nk se B, o] L@ R I B 77 25K 3Rk

823 HETHFPZMEZMM Transport FREFHSEM HEESTH
Gt BRU0F -
(1) 5614 —A Transport 11551, FFFH connect J7vkiEREHE 4.
(2) Sk —A> SSHClient [f)5:f5l, #85%EH transport NI 1 f5L41.
(3) SEflfb—A> sfip MR, FREEREIEENDIER 1 B,
(4) PATar> 8k sftp _EAE FE A2
(5) KM,
[/ 8-2) 1§ H transport 773\ (transport upload download.py)

¥ > coding: utf 8 —*

$Time: 2018/8/23 22:07:12

#Description:

#File Name: transport upload download.py

import paramiko

o 1 & N & W N =

trans = paramiko.Transport (('192.168.195.129', 22))

b TN

# @ iER:, 75€ SSHClient I transport
10 trans.connect (username='aaron', password='aaron')

11 ssh = paramiko.SSHClient ()

D
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12 ssh. transport = trans

13 4 AT e, SEGTEHF

14 stdin, stdout, stderr = ssh.exec command('echo ‘date’ && df -hl')
15 print(stdout.read() .decode ('utf-8"'))

16

17 # SEfE—A sEtp WA, 15 e B EiE
18 sftp = paramiko.SFTPClient.from transport (trans)

19 # KiEXHF
20 sftp.put(localpath='./transport upload download.py',
21 remotepath="'/tmp/transport upload download tmp.py")
22 4 TEOE
23 # sftp.get(localpath='./transport upload download.py',
24 # remotepath="/tmp/transport upload download tmp.py')
25 stdin, stdout, stderr = ssh.exec command('ls -1tr /tmp')
26 print(stdout.read() .decode('utf-8"))
27 4 RMEE
28 trans.close()
BATE R F
Thi Aug 23 22:19:38 €8T 2018
Filesystem Size Used Avail Use$% Mounted on
udev 708M 0 708M 0% /dev
tmpfs 147M 6.8M 140M 5% /run
/dev/sdal 196 9.2G 8.5G 53% /
tmpfs 734M 284K 734M 1% /dev/shm
tmpfs 5.0M 4.0K 5.0M 1% /run/lock
tmpfs 7134M 0 734M 0% /sys/fs/cgroup
tmpfs 147M 72K 147M 1% /run/user/1000
total 28
drwx—————- 3 root root 4096 Aug 23 21:19

systemd-private-656dd4d9ffdb4b7e8fccb68b8ef8b086-systemd-timesyncd.service-08W
NmY
drwxrwxrwt 2 root root 4096 Aug 23 21:19 VMwareDnD

drwx-———— 2 root root 4096 Aug 23 21:19 vmware-root

drwuy—————— 3 root root 4096 Aug 23 21:19
systemd-private-656dd4d9ffdb4db7e8fccb68b8ef8b086-rtkit-daemon.service-ADfGZa
drwWS——r—=r 3 root root 4096 Aug 23 21:19
systemd-private-656dd4d9ffdb4db7e8fccb68b8ef8b086-colord.service-wmy]3r

AW —————— 2 aaron aaron 4096 Aug 23 21:26 vmware—aaron

—-r'w—-rw-r-— 1 aaron aaron 974 Aug 23 22:19 transport upload download tmp.py

8.24 HT/N4AZE4ARY SSHClient FREF

A, METEICLod SSH %15, AR EEM SR flin, HFP A
ATEFMER T GEF TN B WATar<, MAETHL A _E{EA paramiko If K FHE A7 E A B2 HER
2 BITT .

193



Python B EHHELHRENIT

(N o= W o =
|¢{T‘|

0 1 &=
i

9

10
11
12
13
14
15
16
17
18
19
20

(<] 8-31 AT AHEHITI\ (sshelient public key.py)

4 —* egding: ubf 8§ *

#Time: 2018/8/23 22:28:37
#Description: SEMLAHE R

#File Name: sshclient public key.py
import paramiko

# FeE A RSA FVEH IO, W R L A i B A 1Y, Wt password ZERIA], &HWIARE

pkey = paramiko.RSAKey.from private key file('/home/aaron/.ssh/id rsa')
R
ssh = paramiko.SSHClient ()
ssh.set missing host key policy(paramiko.AutoAddPolicy())
ssh.connect (hostname="'192.168.195.129",
port-—227.
username="'aaron',
pkey=pkey)
¥ AT A
stdin, stdout, stderr = ssh.exec command('echo ‘date” && df -hl")
#
print (stdout.read() .decode ('utf-8"))
# RMIERE

ssh.close ()

8.25 ETAHZEAH Transport FNEF

oy o W N

)
&

o 1 =&
=

10
11
12
13
14
L5
16
17
18
19
20

[~ 8-4) EHTAHZEEHI Transport 773 (sshelient public key.py) -

4 —* egding: ubf 8§ *

#Time: 2018/8/23 22:28:37
#Description: SEMAHEX

#File Name: transport public key.py
import paramiko

# FeE A RSA FVEH IO, W R L A i B A F 1Y, Wt password ZERIA], &HNWIARR

pkey = paramiko.RSAKey.from private key file('/home/aaron/.ssh/id rsa')
i R
transport = paramiko.Transport(('192.168.195.129"',22))
transport.connect (username="aaron', pkey=pkey)

ssh = paramiko.SSHClient ()

ssh. transport = transport

§ AT

stdin, stdout, stderr = ssh.exec command('echo ‘date” && df -hl")
# ik

print (stdout.read() .decode ('utf-8"))

§ RMIERE

transport.close ()

EIRACHS EIFERDINCAN sfip B _EARRI N 2ThEE, X EAHER.
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bE G BRI KR, BoREE RIS TR AR ZER LT — NG
By, ARSI Rt — FAVE S R G oA NS E R G . iRk 55 R H
ek i iz 4E A 5 BRI EE TR oK, 70 A SRR 55 o s L. AF A H— D AEE L
75 TR 53 A7 sUAE 55 BA B ——Celery. Celery /2 —Mai . RiGHATEER), A PAMRER R S
MRS, IF HAR M 74P XHE — P RAN D FE LR B — % T L b B 455
Gl RISt SCRFAR S5 1R

Celery @7t

Celery s 4l Python %51, (HIMXATCLAHAEfHES S, HAT, CF Ruby SZILH
RCelery Node.js SZHLH) node-celery &—> PHP & Fif , 15 5 B8t ] LU L using webhooks
SEIL. FEfEH Celery Z A, FRATER THECLT JLBEE:

EFBAF: fai R UL, (ESSPAAIBL A BEEAESHIBANA, 725 7 vk EE AT AR 55 1 B
MNES A, 04T 79 5 worker IEFERFEE AR A A, W0 RATF BIAESS, WU R AT =55
XFLEDRAR A r= . HBEEEN 8, B uwmlERAE=E, PATT R worker fENTH T,
AN ATERLAE S5 Sk AT L34, anlE 9.1 B

18] A -broker

worker

=i
[— {ESIFI [R—

9.1 {E5BA%

FE] A (broker) : Celery FI T4 Eidf5, W& ERHFE A (broker) #E% )" i Ml worker
ZHMER, XN i A INE BTG, 2 EHEAEE B IRIES workere B J7



25 H 2 ) broker ) T H A2 L3k 9-1.

72 9-1 =CIR broker g T A

A B HiL mAz i
RabbitMQ fasge A 5

Redis Fa i€ K I
Mongo DB S 0GP H =
Beanstalk SE UM S o
Amazon SQS Seas 7 %

Couch DB S S e
Zookeeper S 7 =
Django DB Lt 75 %
SQLAlchemy SCaG M 7 =

Iron MQ $=F % =
ﬁ T SPRER o, #1345 RabbitMQ =, Redis 1 4 # 5] A ]

® 1F54EH: A Celery 424469 APL. Hdk. 46 8= A5 K L1E5 AT 6447
RAESA A

® MATHEA worker: B TAELIATGGH T4, HEHUIEIESIAT, BT T A FH
£ 5-0F, RBE RPAT.

® 154 X544 backend: /A Rk A1 worker PATIES 494K, Celery LIF TR 4975 X
GA#IE 5094 R, @4 AMQP. Redis. memcached. MongoDB. SQLAlchemy .

® {£4AE % Beat: Celery Beat #4221 BAL B LA 49 A 2, Bl Btk e B B & 2 2
FEPATOE G R E A5 TAT .

Celery o3 LL FHFIE

® FZTHAM: WwREEEZLREK, worker oZE Fi#A2 A TR, FHPFE AT
E/E, /AT XRREHTA MK,

® HRix: A Celery AR B MMTIATIOAE ZiH091E 5%, ARFFERER AT EF K

(1% RabbitMQ. py-librabbitmq At bitedi% & ) , TrAisdF % #42. Eventlet Ao

Gevent =42 X 5+ & HAT.

® R Celery JUTPIABRARTAY R REMAEH ., TVl g Hligdie., F7k. &
AN, BE. BAEE. HARA. £75%F. A5 k. FRAHHRKRES.

® ERKHR: Celery HT5H Web EERER, HFP—RHEZLEZ2ATEREL, W
django-celery. pyramid celery. celery-pylons. web2py-celery. tomado-celery. [ it,
% 3] Celery LA 1R 3% 64 52 I M4

® EAKMFEEIAE: Celery Beat #A2R K IR KPR he, TAREAESEETH
)5 345 8 — /-0 18] 5 (datetime £ ) RIZE AT, 5T VAL T3 46 69 B 18] 18] & 2 04T .
NEF L R GG H LR, B A 695 JURVAREF495 JUAS A 69 crontab & A X kAL A B

196



FIE HHNEFSBATI Celery

EA4E S-R

® BU¥E: TUFEWERZHIESGITHEL, LPIITLERT. LiTRE. DA
15707 T 1A 5, BT AME R i T8 09 % )5 6 R AT m . 237, MIRE 4,
A7 B AR AL TR LA,

%< Celery

FATTA] BLA Python Package Index (PyPI) 2%l ¥ YRR %2 3% Celery, fEFFE(EH pip
T
i pip 2.
pip install celery

fif FHIEACIS 225 (http://pypi.python.org/pypi/celery/) .

$ tar xvfz celery-0.0.0.tar.gz

5 cd celery-0.0:0

$ python setup.py build

# python setup.py install #XBUWRARE virtualenv 223, siHEEMH root HUR 223
Celery E X T —HH T %3 celery Mg ERFHEMBTIRIE . FRATATLAAE requirements.txt 5
EWME pip mR2HPEASHES. 2ANWHAHES R, W

$ pip install celery[librabbitmg]

$ pip install celery[librabbitmq, redis, auth,msgpack]

PLF &R R EE,  fAd B B i =25
(D FalL

® celery[auth]: 1% /4] auth /& 3]4k.
® celery[msgpack]: 4%/ msgpack A 74k,
® celery[yaml]: 1%/ yaml /& 7]4b.

(2) Kk

® celery[eventlet]: 1%/ eventlet ¥,

® celery[gevent]: 1£/] gevent .
® celery[threads]: &/ & A2,

(3D A& 4 A5 Y

celery[librabbitmq]: 4% & librabbitmq &9 C .

celery[redis]: 4%/ Redis 1§ A4 iF &A% 4 7r XK R G5

celery[mongodb]: 1% 5] MongoDB 4¥ 4 7 &5 477 X ( 3ot ) k&R G (L 23F).
celery[sqs]: 128 AmazonSQS 1£ 4 ¥ &5 X, (EIH ) .
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celery[memcache]: 1% memcache YF % 4 R )z 5% .
celery[cassandra]: 1% /f] ApacheCassandra 4F 4 4 R /5 3% .
celery[couchdb]: 4£/F] CouchDB 4k iF &4&4 7 X, ( ZEH ) .
celery[couchbase]: 1% CouchBase 15 4 45 R JE 34
celery[beanstalk]: 1% /5] Beanstalk 754 /4 84587 X, ( F3aH ) .
celery[zookeeper]: 1%l Zookeeper 1k 4 i &AE 4 7 ..
celery[zeromq]: 1£ /5] ZeroMQ 4 A4 ¥ &4E4r 7 X ( E5a) .
celery[sqlalchemy]: 4% SQLAlchemy /£ i 84547 X ( £t ) L& X E#% (&
2H) .

celery[pyro]: 1£/ Pyro4 4 84587 X, (1) |

® celery[slmq]: 4% SoftLayerMessageQueue /54 ( 23 )

%% RabbitMQ =X Redis
XA N b BoE S A =, IAE A 2Tk,

9.3.1 %3k RabbitMQ

UL Ubuntu A4, HARERAE RS0 225 RabbitMQ H M.
B4 %3 erlang. H1T RabbitMQ 7= % Erlang & 5 50 FE, [RIULTE %22 RabbitMQ 2 Al 7
%:‘&'% Erlaﬂgo %I:L?j_;

sudo apt-get install erlang-nox

P 22%% RabbitMQ.

sudo apt-get update
sudo apt-get install rabbitmg-server

Rz, KA. ER. IRE RabbitMQ 4.

sudo rabbitmg-server start # 5 5
sudo rabbitmg-server stop #XxM

sudo rabbitmg-server restart #&E)3
sudo rabbitmgctl status FEHRS

LAE A Celery, 52417 —> RabbitMQ H I EE 48 AL, F+ H 7o v P U7 [z KE AL =401

$ sudo rabbitmgctl add user myuser mypassword
$ sudo rabbitmgctl add vhost myvhost

$ sudo rabbitmgctl set permissions -p myvhost myuser ", *% " x° n _xn
RabbitMQ 2fKAFIH ] AW URL 2 B, A r=HEEiR¥E LhriE il a] .
BROKER URL = 'amgp://guest:guest@localhost:5672//"
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9.3.2 %% Redis

X A5 EL Ubuntu 45

REmote DIctionary Server (Redis) s&—“~H Salvatore Sanfilippo 5 [¥] key-value 17fif R4 -
Redis 72— MTRFI{EH ANSICiBEF %S 85 BSD Whil. SCRFMZ. AIET NAFIR AT FFA
i H &8, Key-Value 24, JHR{IEZFNE S K APL, B E AR ATIES RS EE, EN
{H (value) FJPLEZFFFH (String) My (Map) . FFE& (list) « £/ (sets) MAFES

(sorted sets) FFRM . Redis YERER &, BLATEEZ 110000 {X/s, 5 H1EEE =2 81000 iX/s, dE

HE S ETH B A

7£ Ubuntu 25t % %% Redis n] DIAEH L K g2

Ssudo apt-get update
$sudo apt-get install redis-server

EZ—SJJ Redis:
S redis-server

&F Redis 5B 3):
S redis-cli

AT A 2B 4T T DA T iy -
redis 127.0.0.1:6379>

Hd1127.00.1 ZANLIP , 6379 & Redis Ak 55w . BLEES A ping iy 2

redis 127.0.0.1:6379> ping
PONG

PAL B L i Th & %% T Redis. tH AT DL PA T AR 22 2%
wget http://download.redis.io/releases/redis-4.0.11.tar.gz
tar xzf redis-4.0.11 _tar.g=
cd redis-4.0.11
make

make 52 /5 redis-4.0.11 H3x F & H W %1%E 5 1) Redis Ik S FEF redis-server, LA M
1% P i FE 7 redis-cli, WA MEFAN T2 H XK stc HE T o
T I )5 3l Redis %

S cd src

Ly A A 4

S ./redis-server

EE, XMU7a0Uss) Redis fEH HI2B0AECE, W] LUE S 20 2208 A0 Redis 138 H 158 €
BCE A fEH H a2 5 30

S od sSrc
S ./redis-server ../redis.conf

redis.conf & —NEOATIACE AT AT LAARRTE & L4 H 8 S BCE XA -
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Ja 8 Redis Ak S5 ERE Ja, 50 n] LLAE FIIA %S P om B redis-cli A1 Redis A 9538 H. - B40:

S cd src

$ ./redis-cli
redis> set foo bar
OK

redis> get foo
l'l'barll

Ui 22 2 T
fic & Celery ) BROKER URL, Redis #RiAA)%ER: URL W F -

BROKER URL = 'redis://localhost:6379/0"

URL 4% 50N redis://:password@hostname:port/db number. URL Scheme J& It i3 7 BB
I, I HEBRIAN localhost f¥) 6479 i 11, 8 A FE 0.

$£—/ Celey 1

HATLL Redis N, & ZeiEeX Redis Bl & A redis.conf, 1224 bind = 127.0.0.0.1 4 bind =
0.0.0.0, =EEZ SV EFEV R Redis BHEFE . #: FRJA3) Redis (LA Ubuntu A -

service redis-server restart #sudo apt-get )5z
redis-path/src/redis-server ../redis.conf #JE{CHE %3S 5]
JE B JE R
aaron@ubuntu:/etc$ ps -ef|grep redis
redis 2745 1 0 22:24 2 00:00:00 /usr/bin/redis-server 0.0.0.0:6379
aaron 2152 2569 0 22:24 ptsfl 00:00:00 grep —--color=auto redis
ORI .

MAER % 5 o — 1 Celey F2£/7o

[7=%]9-1] E—/> Celey #£/5* (my first celery.py) -

fencoding=utf-8

from celery import Celery
import time
import socket

app = Celery('tasks', broker='redis://127.0.0.1:6379/0"',backend
*redis: /[ /f127.0.0-1:6379/0" )

@0 || oy O W N

9 def get host ip():
10 mimimn
11 AN ip bt
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12 :return: ip

13 ol

14 Byt

15 s = socket.socket (socket.AF INET, socket.SOCK DGRAM)
16 s.connect(('8.8.8.8", 80))
& ip = s.getsockname () [0]

18 finally:

19 S closal)

20 return ip

2 |

22

23 (@app.task
24 def add(x, y):

25 time.sleep (3) # FRAFER#1E

26 S =X + ¥y

2 print ("FHLIP {}: X + y = {}".format (get host ip(),s))
28 return s

20

(AU : 55 7 1748 7€ 1 WP [E)N broker AAHLIF] Redis 204 E 0, 45 3R )5 din [ #118 FH Redis;
95 920 17 X T P IREUANL IP Muhk K e %, NG P A sl SIE 22;  58 23 1T 3l )E e
X7 M EFER FIESRE, 8 app.task 31T

TR 5 sh S5 AT # T worker.

celery -A my first celery worker -1 info

XH, A RRFERFPIERALLFR, worker K/RJG8I— 1M PUTHIT, -1 2f8 -level, FIRIT
ENIH E% 5. TLMEH celery —help i 2 & & celery iy 2 I BT .

MRABER celery a2 83l worker, WIR] EEE OIS, 22X my first celery.py
NP (I I R EL main)

(=] 9-2) fEFH A BRZEUS ) Celey (my first celery.py)

#encoding=utf-8

from celery import Celery
import time
import socket

app = Celery('my first celery', broker='redis://127.0.0.1:6379/0"',backend
="'redis://127.0.0.1:6379/0" )

def get host ip():
AN ip Ak
:return: ip
try:
s = socket.socket (socket.AF INET, socket.SOCK DGRAM)
s-connecit ((?8-8-8_8", 80))
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ip = s.getsockname () [0]
finally:

s.close ()
return 1ip

@app.-task
def add(x, y):
time.sleep (3) # HALFER#AE

S =X + Y
print ("EHL.IP {}: x + y = {}".format (get host ip(),s))
return s

1F name = & marw
app.start ()

INJETE 24T AT python my first celery2.py worker BJR]. J53)/E M50 5 FH @&
celery -A my first celery worker -1 info 5 #1145 B2 —2 1.

aaron@ubuntu:~/project$ python my first celery2.py worker

______________ celery@ubuntu v4.2.1 (windowlicker)

PR e S Al R S T
——= & &k & — Tinux -4.10.0 37 generic-x86 64-wilh Ubuntu 16.04-xecnial
2018-08-27 22:46:00
e den o S dedeok s o
- K [config]
LT > app: tasks:0x7£f1ce0747080
_ k% > transport: redis://127.0.0.1:63719/D
_ k% .> results: redis=/f1271.0.0.1:2637940
— ¥ ——— F ——x L concurrency: I (prefork]
—— ***x%x%*% ____ > task events: OFF (enable -E to monitor tasks in this worker)
— FxkkFxx
—————————————— [queues]
> celery exchange=celery (direct) key=celery
[tasks]

. my first celery.add

[2018-08-27 22:46:00, 726: INFO/MainProcess] Connected to redis://127.0.0.1:6379/0
[2018-08-27 22:46:00,780: INFO/MainProcess] mingle: searching for neighbors
[2018-08-27 22:46:02,075: INFO/MainProcess] mingle: all alone

[2018-08-27 22:46:02,125: INFO/MainProcess] celery@ubuntu ready.

% PR, 9w 5HREFF I FHAE 55 BREX start_task py.

from my first celery import add #SAEFEEE add
import time

result = add.delay(12,12) #®%#FHH, X—PA=MHE, ERFaLEE Fialr
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while not result.ready() :# AR ELSERIMITTEE
print (time.strftime ("%H:%M:%3") )
time.sleep (1)

print (result.get () #3RHUESHIREL: R
print (result.successful ()) #HAIWAESZERIIHAT

AT python start task py 15 3|LL F45 R :

22:530:59
22:51:00
225101
24

True

ER 3 E, RS REI TSR 24, FEHRIhE . BT worker FETHIIE NS BT -

[2018-08-27 22:50:58,840: INFO/MainProcess] Received task:

my first celery.add[aOcd4bbéb-17af-474c-9eab-407d593a7807]

[2018-08-27 22:51:01,898: WARNING/ForkPoolWorker—-1] FHL IP 192.168.195.128: x + y
= 24

[2018-08-27 22:51:01,915: INFO/ForkPoolWorker-1] Task

my first celery.add[aOcdbbéb-17af-474c-9eab-407d593a7807] succeeded in
3.0671237952000173s: 24

H.rpr a0c4bb6b-17af-474c-9eab-407d593a7807 & taskid, H 2485 T backend, HRE#FXA
taskid HtA] LAPEES 2= backend R IEITEEH . HH TEIF:

>>> from my first celery import add

>>> taskid= 'aOc4dbbeb-17af-474c-9eab-407d593a7807"
>>> add.AsyncResult (taskid) .get ()

24

o

>>> from celery.result import AsyncResult
>>> AsyncResult (taskid) .get ()
24

F—1TIERB

EWHIZE A Celery FEFFIER WIH, SEPRAIIH TR M ZAR IR, 27 DEE 7 1R
EZN X, Celery BAEI . FHIY R —1 Celery 127

B myCeleryProj H3%, JFfE myCeleryProj HX" i  imit  py. app.py. settings.py-
tasks.py XX AF. He  mt  py XA RFFAZTEEIA], HAEH & H X myCeleryProj /E 84— 1M
ik Python F£/5 3 A,
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L] 9-3) 85— LAEBH (H3 myCeleryProj) .

app.py s& celery worker )N [, IR TR

from future import absolute import

from celery import Celery

app = Celery("myCeleryPro]j", include=["myCeleryProj.tasks"])
app.config from object ("myCeleryProj.settings")

i1l name == i G
app.start ()

task py FEFF B AEPATHIES, W FPrR.

import os

from myCeleryProj.app import app
import time

import socket

e e o S & IS N o 2 T 1 Y S % I O R

o

def get host ip():

O 1 & U0 > W M=

AR AL ip Hiht

:return: ip

= = 0
= o

Erys
s = socket.socket (socket.AF INET, socket.SOCK DGRAM)
s.connect(("8.8.8.8", 80))
ip = s.getsockname () [0]
finally:
s.closel)
return ip

S e e e
O W O~ U W

@app.task
def add(x, Vvy):
time.sleep (3) # HRIUFERIHRIE
s =X+ Y
print ("FHLIP {}: x + y = {}".format (get host ip(), s))
return s

% T S N 6 N o N o6 Y 6 T o B
D ~] O U = W B

@app.task

def taskA() :
time.sleep (3)
print ("taskA")

W W W w w M
B W N 2 O W

@app.-task

def taskB() :
time.sleep (3)
print ("taskB")

W W W
~] oY U
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settings.py fA/BC &S &, W FFras.

BROKER URL = 'redis://127.0.0.1:6379/0"#{#iHH redis fE Nl B/CH

CELERY RESULT BACKEND = 'redis://127.0.0.1:6379/0"' ¥ 1F545R{E Redis

T 0 Y - 0 T B T

CELERY RESULT SERIALIZER = 'json' # KRINEBUESE R —AEseEKkA R, PrUMERH 1 alix
P B 47 () JSON
7

8 CELERY TASK RESULT EXPIRES = 60 * 60 * 24 # {E&idHAmfa), A@INEHEE 86400, MNMiZ
iEIXFER) magic B RAF I E
9

Tz T LFEH, 7€ myCeleryProj H)[EI1 2% H 3 FHATI T 454

celery —-A myCeleryProj.app worker -c 3 -1 info

-¢ 3 Xonla =T AT Z NS R AR SS . IBAT485 RINE -

-

______________ celery@ubuntu v4.2.1 (windowlicker)

AR e G A e R S T R
——— * *¥*¥* * __ Tinux-4.10.0-37-generic-x86 64-with-Ubuntu-16.04-xenial
2018-0B-28 20:26:31
= o aee - ook o
- FF [confiqg]
S RS T e .> app: myCeleryProj:0x7fflb4cl7da0
S o .> transport: redis://127.0.0.1:6379/0
e S reSulEss redis://127.0.0.1:6379/0
— Exd —— & = > Concurrefcy: 3 (prefork)
—— *&*xFx**x ____ > task events: OFF (enable -E to monitor tasks in this worker)
S i el nde el ol e
—————————————— [queues]
.= eelery exchange=celery (direct) key=celery
[tasks]

. myCeleryProj.tasks.add
. myCeleryProj.tasks.taskA
. myCeleryProj.tasks.taskB

[2018-08-28 20:26:32,074: INFO/MainProcess] Connected to redis://127.0.0.1:6379/0
[2018-08-28 20:26:32,130: INFO/MainProcess] mingle: searching for neighbors
[2018-08-28 20:26:33,212: INFO/MainProcess] mingle: all alone

[2018-08-28 20:26:33,259: INFO/MainProcess] celery@ubuntu ready.

% % JE 3l Celery worker [K1774:00F .
® %X EAIAELPND) b4FAR/SH 10.

celery —-A myCeleryProj.app worker -cl0 -1 info

® X EXEIEZINT| A web task .

celery -A myCeleryProj.app worker -Q web task -1 info
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Python BEIMELIEHERENIT

® RESEEATFIHMEDELHEE.

celery —-A myCeleryProj.app worker —-logfile /tmp/celery.log -1 info -D

= % 4 celery worker 44y % By (£ / celery worker —help. ]

MAERMOEZL)E3) I worker, Miz 17 AT R % th °] BLF& 33 = ME 5 -
myCeleryProj.tasks.add. myCeleryProj.tasks.taskA F1 myCeleryProj.tasks.taskB. % | kF-zhHHAT
S

>>> from myCeleryProj.tasks import *

>>> add.delay (5, 6) ;taskA.delay () ;taskB.delay()
<AsyncResult: fe/7/e3904-904b-4317-ble8-74f572d1e48a>
<AsyncResult: 5dbcidble-53fe-4f05-8626-15b787a8c4864>
<AsyncResult: c88fcO0bl-66b8-4046-9e93-2cbBableefde>
>>>

XY add.delay(5,6);taskA.delay();taskB.delay() 5 £ —17 & £ T [EI0 & H 7 22 AT B A 2 o
worker F-HFTEFE 200 -

[2018-08-28 20:53:58,633: INFO/MainProcess] Received task:
myCeleryProj.tasks.add[fe7e3904-904b-4317-ble8-74f572d1e48a]

[2018-08-28 20:53:58,679: INFO/MainProcess] Received task:
myCeleryProj.tasks.taskA[5dbcdble-53fe-4f05-8626-15D787a8c484]

[2018-08-28 20:53:58,708: INFO/MainProcess] Received task:
myCeleryProj.tasks.taskB[c88fcObl-66b8-4046-9e93-2cb8abl6efde]

[2018-08-28 20:54:01, 663: WARNING/ForkPoolWorker-3] FAHLIP 192.168.0.109: x + y =
11

[2018-08-28 20:54:01,695: INFO/ForkPoolWorker—-3] Task
myCeleryProj.tasks.add[fe7e3904-904b-4317-ble8-74f572d1ed48a] succeeded in
303578831 19989505 11

[2018-08-28 20:54:01,725: WARNING/ForkPoolWorker-1] taskB

[2018-08-28 20:54:01,735: WARNING/ForkPoolWorker-2] taskA

[2018-08-28 20:54:01,806: INFO/ForkPoolWorker-1] Task
myCeleryProj.tasks.taskB[c88fcObl-66b8-4046-9e93-2cb8ableefde] succeeded in
3.0824580290000085s: None

[2018-08-28 20:54:01,803: INFO/ForkPoolWorker-2] Task
myCeleryProj.tasks.taskA[5dbcdble-53fe-4f05-8626-15D0787a8c484] succeeded in
3.075650606000181s: None

M worker FLIHIHIE )5 BRI LAE H, worker 7E 20:53:58 RIS T =4MME%, Tt
REE 3, H=MESEIAT 154 3 WA IFERE0E, BRI THRE 20:54:01 4TED [ AH M.
FEEIFR . Sl LI RERE N 1 Bkl — Fiaira R,

Vil FH task B)775A LA =

(1) f#H apply async(args[, kwargs[, ...]])KiX > task BEFPINF], CFFHE 2 14,
40 add.apply async(countdown=10) & 7~ 4 17 add R Z 09 B 8] R 1 ix 2 A 10 #;
add.apply async(countdown=10, expires=120)E/~# 1T add REFIEf [E]fRHl iz 280 10 ¥, add
PR BT RO N 120 F2; add.apply async(expires=now + timedelta(days=2))#& /i~ 41T add ERELT
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FIE HHRNIESPTI Celery

B RIR MK . #H apply async & CHFFFHIH, RUMESREQT:

@app.task
def add(x, y):
return x + y

A4
add.apply async((2, 2), link=add.s (16))
PSS T 2+2)+16=20.

(2) f#i [ delay(*args, **kwargs), 1% /7757 apply async [ERFETT A, FROUERER) 525
FE, (HRMPEES K EH, SuFEHETE 1. #H delay StAZ S @R BOLRE, EE
EI{E, WA,

task.delay(argl, arg2, kwargl='x', kwarg2='y')

MR TEE 1, MABAE K.

Cask.apply async(args=[argl, arg2], kwargs={'kwargl': 'x', 'kwarg2': 'y'})

(3) E%iﬁjﬁﬁr *H%ﬂ:%ﬁﬂﬁ%ﬁi}ﬂmﬂ /f"-ﬁ: Wﬂrkerj:#tfffq

Celery 2313

AP X Celery N FFEFFHEAT THIHR, X Celery B2 5 T ¥I201 TS5, FRATHEKE —
| Celery WIZEH), BA BT IR Celery. Celery FJZERITNE 9.2 Fras.

[E%EF% e
M et
HalE] A el R
Broker Backend
{£% 1A% s
Beat

K92 Celery [f122#
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Python B EHLEHERENIT

EFLET=E AR IFRAES KSR RN, A2 MNHYE, BIIATH 0 worker FF4EHY
mEHESHELN, G ET H SIS T EMAT, A RS BB FR, B
LT R BRI AAT, AT SE A R A5 R A TE Backend. XX B[ Worker 7] BG4 sUER
1B I 8] 7 ST o

{E55 £ 4% Beat: Celery Beat RS &3 HUAC B ORI N A, AU SR I 1 b 1) 00 75 22
PAT MRS B g IR

Celery FA%I

Celery EEAEZEEMETT, BlESMHEHEKALA Celey BIBANFH| (0] LLiE T
CELERY DEFAULT QUEUE 20 RAFBUES . Celery L FFIR 24T ZANBAFI, &0 LAA#E H
HIL S A 5] 1) BA B SR8 PR = D0 S 4 (1A 55 AN 75 B 5 A mit ST R A5 38 g [

BT 9.5 Tl I TARIEACHS, FRATRSEIAS R B BA IR HAT A BIIES: [#4E55 add 7E
A% default Hiz17; taskA 7EPAAI task A Hiz4T; taskB fEPAFI task B Hig47.

[=61 9-4) & L=ABAF, 44855 B sh s Be B AH M BA %I (myCeleryProj 2)
H 7o 2 il B A settings.py

1 from kombu import Queue

2

3 CELERY QUEUES = ( # & AEZ%B\F

4 Queue ("default”, routing key="task.#"), # FEHELI task.”HLIH S &P
default PA%I

5 Queue ("tasks A", routing key="A.#"), # MHBELI A.7HLFIHEBHIH tasks A LS
6 Queue ("tasks B", routing key="B.#"), # BHBELI B.”"HLIIHBHI tasks B S
T 0

8

9 CELERY ROUTES = (

10 [

11 ("myCeleryProj.tasks.add”, {"queue": "default"}), # ¥ add F&K5HBEB\FI
default

12 ("myCeleryProj.tasks.taskA", {"queue": "tasks A"}),# ¥ taskA (EFZFTHEE
A%l tasks A

13 ("myCeleryProj.tasks.taskB", {"queue": "tasks B"}),# ¥ taskB{EH L E
fA%1| tasks B

14 1,

2 ]

16

17 BROKER URL = "redis://127.0.0.1:6379/0" 4 {#H redis {ENiH EBACH

18

19 CELERY RESULT BACKEND = "redis://127.0.0.1:6379/0" # £5%4RE1E Redis

20

21 CELERY RESULT SERIALIZER = "json" # BHUESER—MMEREERASE, PrUME 7 et

208



S 47 ) JSON

22

23 CELERY TASK RESULT EXPIRES = 60 * 60 * 24 § {ES LR [E], AHINEHIES 86400, M
iZibIX ) magic &7 3R B &

RIGH IR =12 um H, 0088 =1 P\FI| i) worker, #MATLL R4 .

celery —A myCeleryProj.app worker —-Q default -1 info
celery —-A myCeleryProj.app worker -Q tasks A -1 info
celery -A myCeleryProj.app worker -Q tasks B -1 info

Wl LL—kJas) 214 Blan.

celery -A myCeleryProj.app worker -Q tasks A,tasks B -1 info

W FRom—IR)Ja s~ BASI: tasks A Hil tasks B.
i Ja It e — A& R A task.

>>> from myCeleryProj.tasks import *

>>> add.delay (4,5) ;taskA.delay () ;taskB.delay ()
<AsyncResult: 21408d7b-750d-4c88-9929-fee36b2f4474>
<AsyncResult: 737b9502-77/b7-47a6-8182-8e91defb46eb>
<AsyncResult: 69p07d94-beB8b-453d-9200-12b37alcadab>
>>>

FHAT add.delay(4,5);taskA delay();taskB.delay()jm, 7] LA B =% HEEATED 7 AHKAE B,
aniE 9.3~ 9.5 P

ok

———————— [config]
—————— > app: myCeleryPro] :Ox /12603160
——— = transport: redis://127 _0.8.1:6379/0
—————— _> results: redis://127.0.9.1:6379%/0

.> concurrency: 2 (prefork)

i i .= task events: OFF (enable -E to monitor tasks in this worker)
__ wmaER

[queues ]
> default exchange={direct) key=task.#

| tasks |
. MyCeleryPro].tasks.add
. myCeleryProj.tasks. taskA
. myCeleryProj.tasks.taskE

[/018-@9-@1 @A7:15:21,@13: INFO/MainProcess] Connected to redis://127.8.0.1:6379/8
[2018-@9-@1 @7:15:21,038: INFO/MainProcess] mingle: searching for neighbors
: INFO/MainProcess] mingle: all alone

NF inProcess] celeryBubuntu ready.
vt INFO/MainProcess] Received tosk: myCeleryProj.tasks.add[21408d7b-750d-4c88-0920-fealtb2f4474]
WARNING/TorkPoolWorker—Z2] HLIP 197.16E.0.100: X + v =9
[2018-@9-@1 @r.22:15,224: INFO/ForkPoolWNorker-2] Task myCeleryProj.tasks.add[21488drb-730d-4c88-9920 -feedbblf44rd] succeeded in 3.0718006003000072s .
0

9.3 default PABIIFAT (S B
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-> Opp: myCeleryPro] :0x7 3006728

= transport: redis: /7127.0.0.1:6379/0

= results: redis: /7127 .0.8.1:6379/0

= concurrency: Z (prefork)

= task events: OFF (enable -F to monitor tasks in this worker)

[queues]
> toasks A exchange-(direct) key-A.#

[tasks]
. myCeleryPro]._tasks._add
. myCeleryProj.tasks. taskA
. myCeleryProj.tasks. taskB

[2818-89- I._"l @y : 16

: : : segrching fe
all alone

: I uburtu ready.

[‘H]*-— ! : : INFOAMoinProcess] Received taosk: myCeleryProj.tasks.taskA[737b2507-77h7-47/06-H187-8elldefhdben]

[FA1E-@0-@1 &7:27:172,7218: WARNING TorkPoolWorker—2] toskA begin. ..

[2e18-@9-81 &7: : WARNING/TorkPoolWorker-2] E41IP 192.168.0.100

[2018-@9-81 &7. : WARNING/TorkPoolWorker-2] toskA done.

[2018-00-81 87.22:15,244:; INFO/ForkPoolWorker-2] Tosk myCeleryProj. tosks. taskA[737b0502-77b7y-4706-8182 -8e01defbdbet] succeeded in 2. 027057280000 1404

s: None

9.4 tasks A PAHIFIFATIE B

.= tosks_B exchange—{direct) key-B.#

i ruvmlrwr -T| tasks . add
"0 .tasks. taskA
. myle n:r‘vF'ru| tasks. taskB

[2018-@9-@1 87:17:83,451: INFO/MaoinProcess] :"rmre:t-':'d to redis://127.8.0.1:6379/9
[Z@18-09-81 --j:: INFO/MainProcess] ming earching for neighbors
[FA1E-@9-@1 &7:17:04,695: WARNINGMainProcess ) .r‘lmefmrwﬂpy]hﬂwfhh!pyﬂrni,Efﬁite—pr}rkﬂgﬁqfreleryfnmfrmrl—m] -py:52: DuplicateNodenamefiarning: R
eceived multiple r'nphm from node name: celery@ubuntu.
Plegse make sure you give each node g unigue nodencme using
the celery worker "-n° option.

plurah.:e{leu(d.pe::.}, lme'}, G ]mrl['&.urted[d.pﬁ'}},

; (17:04, 706: -0/MainProc 1ingle: all alone

: FO/Main : uburtu ready.

g e B: INF E'J.— ‘-‘n nfrocess] Received task: myCeleryProj.tasks.taskB[69b87d94-beBb-453d-2700-12b37al cabab]
[?ﬂ‘lfi 29-a1 H?:?? 17, "?H: WARNTNG/ForkPoolWorker—2] toskB begin. .
[2018-@9-@1 @7.22:12,231: WARNING ForkPoolWorker-2] FHLIP 193.].68.&1%
[Z01E-00-@1 @7:27:15, 33“: WARNING TForkPoolWorker-2] taskB done.
[2018-0@0-@1 87:22:15,374:; INFO/ForkPoolWorker-2] Tosk myCeleryProj. tosks. taskB[o0b@7 104 -bedb-453d-0200-12b3Valcabab] succeeded in 3.149355173000003<
. None

195 tasks B BAFIHIHAT(E B

FESE OB BT AOIECHY o U AE S SR ZEM A B FEAT (RS IR E) AElIT R iR
R E .

CELERY ROUTES = (

[
("myCeleryProj.tasks.add", {"queue": "default"}), # ¥ add{EEHHEEBAYI

default

("myCeleryProj.tasks.taskA", {"queue": "tasks A"}),# ¥ taskA (EFTHEEI\F
tasks A

("myCeleryProj.tasks.taskB", {"queue": "tasks B"}),# ¥ taskBESHECE A
tasks B

1,

SERRA PER B T S AMES BRI, REREENEMER? YAREE, AR
£ BIBA BT LA T 4 F 7735«

CELERY ROUTES = (
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BOHE HHRIEZMF Celery

[
("myCeleryProj.tasks.*", {"queue": "default"}), # ¥ tasks BHHHIELESD
B2 P\%| default

1,
)

i AT PAE F IR 0k 2

CELERY ROUTES = (

[

(
re.compile (r"myCeleryProj\.tasks\. (taskA|taskB)"),

{"queue": "tasks A", "routing key": "A.import"},

), # ¥ tasks Bitd ] taska, taskB S EFAY] tasks A

"myCeleryProj.tasks.add",
{"queue": "default", "routing key": "task.default"},

), # ¥% tasks HHFH) add EE AL ENF] default
|

A SR s PEAE .

CELERY TASK DEFAULT QUEUE = "default" # ®EZHIAIIZLN default
CELERY TASK DEFAULT EXCHANGE = "tasks"

CELERY TASK DEFAULT EXCHANGE TYPE = "topic"
CELERY TASK DEFAULT ROUTING KEY = "task.default"”

Celery Beat {FBiEE

AT LT AR SS H BEER 2 T ol R 1), AT ER — FEH Celery 1) Beat #tF2 H zh 1 A+
%o

Celery Beat s Celery HIHEE S, He B aMESS, A A HER PRI H TA/ET & worker
PATIXEAESS . BROAEAL T, Beat SR EEHUAC B X+ CELERYBEAT SCHEDULE 1% &
Wa] DME B @ A, Lhiels 5 shE & 3N FEg 72 SQL Fdis FEb . MR R RN
&7 NMRERF, GIMESERESIIT. FRHEFN T AE®RERAEATERZT, kK
% 0] LEEAME FH B TSI N ig4T .

S — M E—— 0 X . [EREEES RS UTC B [X, tn] DL ik i [X 15 Bk
SRS X . 5 .

CELERY TIMEZONE = 'Asia/Shanghai' # #EidfidE & E
app.conf.timezone = 'Asia/Shanghai' #H3¥EfE Celery app MPFEAEHEE

I X B & B L2 A Celery ) App ', BRIAB A8 CK O F X7 6 1
celerybeat-schedule SCAFH) ¥ H shie M X 2 23R, WRE X2, W AEshEEFEE .
HAb A IS T ReA S HhEE, i Django EudE VA 28t F E Fah E B AR
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Python EZHLIBLERIENIT

[ 5/ 9-5] Celery 15241 .
35T myCeleryProj H< I RN, 224 myCeleryProj/settings.py -

CELERY TIMEZONE='Asia/Shanghai'
CELERYBEAT SCHEDULE = {
"add": {
"task": "myCeleryProj.tasks.add",
"schedule": timedelta (seconds=10), #E XAk HN 10s HI{ES
Sargst: (L0 16},
e
YEaski" s |
"task": "myCeleryProj.tasks.taskA",
"schedule": crontab (hour=21, minute=11), #&E XBIAXNE X T 21: 11 9H#ATHE
%

s
"EaskB": |

"task": "myCeleryProj.tasks.taskB",
"schedule": crontab (hour=21, minute=8), #& XIAIf@EANXTMNE X T 21: 8 HATHIIESS
by

oKk JA F Celery Beat i3 Ab 2 i & A£ 2%

celery —-A myCeleryProj.app beat

i Jei A LALE worker F7 1175 21 5€ I sl 8] B A 55 1) AL BEAF DL

Celery i=iZi

AT IR AR S5 T BE S R AL FHAESS, FESEhnN Al e A 1V 2855 & L te i, w3
PLC EMFEFRERAFEN A FEVL B EES . A HAET myCeleryProj H 3 T 1A
RO SEIAE AL C i FE R AH FEHL A MFEHL B EFIMES -

Hrh,

® IACipiuiti’ 192.168.0.107;
® IAHLAipiitA 192.168.0.111;
® IAHBipiitAh 192.168.0.112.

H GBI settings.py, {#11:55 taskA iz 171EPAFI tasks A b, {155 taskB iz 17 EPA\ % tasks B
k., R AIFE R =ML C B redis B8 FE : redis://192.168.0.107:6379/0. A~— € W Z7E F4 C
A H redis B4 EE, redis BAEET LT AR — & FHL L, REBRE VR fE vl |,
TEEE settings.py W1 F:

1 from kombu import Queue
=

i i



EIT HTHAIESEAT Celery

3 CELERY TIMEZONE='Asia/Shanghai'

W

5 CELERY QUEUES = ( # &XfESHBA%
Queue ("default™, routing key="task.#"), # FH#ELI task.”HLIH S &P
default A%

7 Queue ("tasks A", routing key="A.#"), # BHBELI A, 7HLFIHEHBAI tasks A PAF
8 Queue ("tasks B", routing key="B.#"), # BHBELI B.”"HLIHBHI tasks B S
28

10

11

12 CELERY ROUTES = (

13 [

14 ("myCeleryProj.tasks.add", {"queue": "default"}), # ¥ add L& H.EE\F]
default

15 ("myCeleryProj.tasks.taskA", {"queue": "tasks A"}),# ¥ taska (EE¥TEE
A% tasks A

16 ("myCeleryProj.tasks.taskB", {"queue": "tasks B"}),# ¥ taskB{EEZTHE
A%l tasks B

17 5

18 )

19

20 BROKER URL = "redis://192.168.0.107:6379/0" # {#H redis {ERiH B/CH

23

22 CELERY RESULT BACKEND = "redis://192.168.0.107:6379/0" # {154 R{E7E Redis
23

24 CELERY RESULT SERIALIZER = "json" #PFIAHUES SR —MctbaeE kA G, PR 1ol
PE B U [Y) JSON

25

26 CELERY TASK RESULT EXPIRES = 60 * 60 * 24 # {F&tHAmtE), A@BINEIES 86400, M
ZibiXHEN magic BUFRAHEIHE

(1) WA FENL C L1 redis BHEERS O )R8, WAL M B &L IhiE 3.

Sps —-ef|grep redis
aaron 2229  Z218F 0 2143 ptsfl 00:00:00 ./redis-server 0.0.0.0:6379
aaron 2452 2437 0 21:4] pts/2 00:00:00 grep —--color=auto redis

(2) # myCeleryProj H 7 #l & il 3] =& FEHLH .

scp -r myCeleryProj aaron@192.168.0.111:~
scp -r myCeleryProj aaron@192.168.0.112:~

(3) ZEFAHL A EJAH worker, WA+EBAS tasks A (RI$E A CV48 58 %2 Python FE celery Al
redis) o

celery —-A myCeleryProj.app worker -Q tasks A -1 info

EFEANL B LT [FIFE I ERAF -

celery -A myCeleryProj.app worker -Q tasks B -1 info

(4) FEEHL C E9wE AL start_tasks.py.
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from myCeleryProj.tasks import taskA, taskB
import time

BREIAT ik

#resultA = taskA.delay ()

#resultB = taskB.delay()

B IAT ik

resultA = taskA.apply async()

resultB = taskB.apply async (args=[])

10 resultC = taskA.apply async(queue='tasks B') #W1E% taskAa BEHZEPA\S tasks B #L

W @ ] & N W

12 while not (resultA.ready() and resultB.ready()):# AR EESEREWITEE
13 time.sleep (1)

15 print(resultA.successful ()) #HIBESZEESRIIPAT
16 print(resultB.successful()) #HWAESEZEERINPAT

FRACAY 2 9 47 0] LR I 48 %€ queue="tasks B'[) 77 2AE i FH AE 55 B 25028 task A $04T HE BA A1)
XS A 2 IEE TR .
14T python start tasks.py 7530 45 5

aaron@ubuntu:~$ python start tasks.py
True
True

FHL A. FHLB I worker iz {75 & 9.6 #ME 9.7 o

= z myCeleryPro] : éx/1d513b6630
.» transport: rechs://197.108.0.18/7:03/9/89
= results: redis: //192_168.0.107:637/9./9
S = concurrency: 1 (prefork)
el shepeoe .> task events: OFF (enable -E to monitor tasks in this worker)

[aueues )
= tasks_ A aexchonge—{direct) key-A.¥

[tasks]
. myCeleryProj

. myleleryProj
. myCeleryProj.t

- INFO/MainProcess| Connected to redis://192_168.8.187:6379/0
1: INFOAMainProcess] mingle: searching for neighbors
30: INFO/MainProcess] mingle: oll alone
188 #: INFO/MainProcess] celery@ubuntu ready.
b """:Hl 14 785: INFO/MoinProcess] Received task: myCeleryProj.tosks.taskA[26d31bZa-0b24-4150-b901-4542F715Febd]
Lmls-m-m HB-91:19, /3 WARNING/ForkPoolWorker-1] taskA begin. ..
[2018-09-04 88:01:19,7/98: WARNING/TorkPoolWorker-1] E4LIP 192.168.0.111
[Z2818-09-84 88-01:27,806: WARNING/ForkPoolWorker-1] taskA done.
[2018-02-04 @3:91:22,859: INFO/ForkPoolWorker-1] Task myCeleryProj.tasks.taskA[2ed31bZa-0b24-415a-b901-4542F715Feb81 succeeded 1n 3. 867 7200230002288

¥ 9-6 tasks A PAFIFIFATIE B
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————————— [queues]
> tasks B exchange-(direct) key-B._#

[tasks]
. myCeleryProj. tasks.add
. myCeleryProj.tasks.taskA
. myCeleryProj.tasks.taskB

[Z818-02-04 88:01:11,920: INFOAMainProcess| Connected to redis://192.168.8.187:6379/0
[Z@18- HJ -@4 @8:91: : INFOA/MainProcess] mingle: searching for neighbors

M @8:891:13 o INFOAMainProcess] mingle: all alone

f ':.'--:ml: 3,198: INFO/MoinProcess] celeryBubuntu ready.
[Z018 irJ ﬁl 8:01:19,805: INFO/MainProcess] Received task: myCeleryProj.tosks.taskB[eQ3ceaZf-44672-4C30-817c-d4fBand3BE7 7]
[?GIR—M—H z@1:-19 = WARNING/ForkPoolWorker-1] taskB begin. ..
[2018-00-O4 @8:-01: : WARMING/ForkPoolWorker-1] E4LIP 192.168.0.112
[ZB18-00-84 PE:01:19,834: INFOMainProcess| Received task: myleleryPro].tosks. taskA[97653e37-a/%990-4h84-0:05 -3 foeeldacdBs ]
[2018-85-84 @3:91: . WARNING/TForkPoolWorker-1] taskB done.
[ZB18-09-84 88:01:22,879: INFO/ForkPoolWorker-1] Task myCeleryProj.tasks. taskB[e93ebalf-4462 -4c30-817e-d4f8aad3B87 7] succeaded 1n 2. 805040085900907 s
: None
[2018-00-04 22, . WARNING/ForkPoolWorker-1] taskA begin...
[P918-09-04 @8-01:27,897: WARNING/ForkPoolWorker-1] =4HLIP 192.168 0_117
[2018-05-B4 o 1 . WARMING/ForkPoolWorker-1] taskA done.
[2815-09-@4 88:91:25,915: INFO/ForkPoolWorker-1] Task myCeleryProj.tasks. taskA[920653e37-a/9-4b84-9e95-3foceddacddd] succeeded 1n 3.827/0358758007880

K1 9.7 tasks B FAFIRIHAT S B
A LU B FHL B L1247 HIB Y tasks B H, taskA WHAHHAT .

o

17 Pl et
BiE5EE
AT Celery B Rp 42 T H.: 44752 H T HF Web s 545 T H Flower.

9.10.1 Celery & 1TSEHTER

Celery #in 2173 H T H 0] DL kAs & ME B TAENT & worker F{ESS. FRATAT LA H B
Al 2

$ celery help

ol A Bk ar S R BIE B

S celery <command> --help

N A LR H a2 A H T EE

(1) shell #5imr 2. BEAEH Celery ZZ= ) Python fiER:as 355, Celery Z2m A 2RI
celery . app. Task, V]\“ :ﬂ: B [ --without-tasks F5 & .

$ celery -A myCeleryProj.app shell

Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49) [MSC v.1900 64 bit (AMD64) ]
on win32

Type "help", "copyright", "credits" or "license" for more information.
(InteractiveConsole)

>>> locals () .keys ()

dict keys(['app', 'celery', 'Task', 'chord', 'group', 'chain', 'chunks', 'xmap',
'Xstarmap', 'subtask®, 'signature'; ‘add', 'taskB'; 'taskA', ' builtins 'J)
>>> app

<Celery myCeleryProjs at 0Oxlc5fe6ad7b8>
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>>> add

<@task: myCeleryProj.tasks.add of myCeleryProj at 0xlc5fe6ad7b8>
>>> taskB.delay ()

<AsyncResult: 914698c/-082f-4771-93b6-c6479£89c417>

e

(2) status iF%: FEXMEREFF HBEE T S

$ celery -A myCeleryProj.app status
celery@AARON: OK

1 node online.

(3) result A% : A ESZHIIATE H.

$ celery -A myCeleryProj.app result -t tasks.add
4e196aa4-0141-4601-8138-7aa33db0£577

p———

% REASAER R XERERGHER, A MR U %ES 04K

(4) purge mi%: MPTEECEFESASIERRESH S

$ celery -A myCeleryProj.app purge

AT PSR 5 2R BRIAE S A .

$ celery -A myCeleryProj.app purge -Q default, tasks A

ol # HEPRTE € FIAEST BAS .

$ celery -A myCeleryProj.app purge -X tasks B

GBI o 4t R 4 D 3 B B . R 1R T A, 8 SRR B ]J

(5) inspect active 7% : F HHEUE BIHEST

S celery -A myCeleryProj.app inspect active

(6) inspect scheduled #72: FlHiHRES.

$ celery -A myCeleryProj.app inspect scheduled

(7) inspect registered w74 : FIJH CVEMIIES .

$ celery —-A myCeleryProj.app inspect registered
—> celery@AARON: OK

* myCeleryProj.tasks.add

* myCeleryProj.tasks.taskA
* myCeleryProj.tasks.taskB

(8) inspect stats g2 : | worker 14t 11HE & .

$ celery —-A myCeleryProj.app inspect stats
—> celery@AARON: OK
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"broker": {

"alternates": [],
"connect timeout": 4,
"failover strategy": "round-robin",
"heartbeat": 120.0,
"hostname™: Y127 . 0.0.1",
"insist": false,

"login method": null,
porkt®s 631719,

"ssl": false,
"transport™: "redis",
"transport options": {},
"uri prefix": null,
Yuserid®: null;

"virtual host™: "0"

b

"clock": "7905",

"Bid™: 7336,

"pool": {

"free-threads": 4,
"max-concurrency": 4,
"running-threads": 0

I

“prefetenh counte™: 16,

"rusage™: "N/A",

Ptobal®: 4
"myCeleryProj.tasks.add": 6,
"myCeleryProj.tasks.taskA": 5,
"myCeleryProj.tasks.taskB": 18

(9) inspect query task dy4: I id IKEUESEFIME B

$ celery —-A myCeleryProj.app inspect query task
898e9cB89-d2ac-4a9c-aedc-2ff505ccab37

Al —REWZ MEF

$ celery -A myCeleryProj.app 1nspect query task 1dl 1d2 ... 1idN

(10) control enable events/disable events: J3 FH/ANJE FH S

$ celery -A myCeleryProj.app control enable events/disable events

(11) migrate:fg2: FEFSH - ITFEANEZE S —PMHEIAN.

$ celery -A myCeleryProj.app migrate redis://localhost amgp://localhost

ZAP L AR A ERraESFER R R AR A L. BT <2 Liut
[, DRIHAE AT 2 R 27 PRt B EE 8 iRk AT 25 1o .
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inspect 2 control #r4-2kA %t B A By worker 4 %, W #0445 & — /> worker = — /> worke

5K M T:

$ celery -A proj inspect -d wl@e.com,w2@e.com reserved

50

elery -A proj control -d wll@e.com,w2@e.com enable events

-~ O - U

9.10.2 Web sEhFi5#F T B Flower

Flower s& — T 5E0H Web 5511 Celery s MEM T H, HEESRAIELREIT R
th, {HXFT Celery lfE R OEE—NUAR DR T H, /EA Celery IR MM, EHIK

1 Django-Admin ¥if{ 25 celerymon #1235 AT ncurses IR FLAY

Flower B L FHifh.

218

1# B Celery 4k it 5%
> T EAES B E Ao h ¥ 4E 8

> EEAESEE (g, FF4emtiE). EATHE) S )

> BB R R ITE &
AL 4

> RAE R A% HE &
> kW A=% B worker 3= );

> 3= %) worker #9948 i MK ) Fa B LAV E
> & & 45— worker 45 BT 35 61 64915 4-FA 5

> & A& B A EAEATHES

> & A& 2Bt 28] [ R B A9 1E 5

> A& ARG Ao A4 691E 5

> B 8] Feig PR A

> BL A LS

> A R A S

RALHTTP 410

> 7| & worker;

> % H —/~ worker:;

> F 2 worker 894 4 i

> 3/ V8 FhEF worker 894 i i,
> MAEGTAFH 3 (BRBAESIAT) ;
» A5 1L AL S5-TAF] 3K 95

> 5| BAESF| R MES LR,

> RIRIES1Z 8

» PAT—AMES

\
I




FITE HNHNIESBAT Celery

> L ARPATAE 5
> RIFES 4R,
> PR AR 64 3R AE B 1A] MR
> B BAE G691k F R4
> A —AMES.
® OpenlD H 44,

9.10.3 Flower BIfERFE
(1) %% Flower, A]LM#H pip %%,

pip install flower

(2) a3zl Flower.

$ celery —-A myCeleryProj.app flower
[T 180907 22:34:43 command:139] Visit me at http://localhost:5555
[T 180907 22:34:43 command:144] Broker: redis://127.0.0.1:6379/0
[T 180907 22:34:43 command:147] Registered tasks:

['celery.accumulate’,

'celery.backend cleanup’,

'celery.chain',

'celery.chord’,

'celery.chord unlock',

'celery.chunks’,

'celery.group’,

'celery.map’',

'celery.starmap’',

'myCeleryProj.tasks.add’',

'myCeleryProj.tasks.taskA’,

'myCeleryProj.tasks.taskB"']
[T 180907 22:34:43 mixins:224] Connected to redis://127.0.0.1:6379/0

M5 BT LR, BRIAMIEG N http://localhost:5555. 0] LAF-sh$8 € im 1, @21
b
S celery -A myCeleryProj.app flower ——port=5555

HiE) AN url A LB 28 --broker K7€

$ celery -A myCeleryProj.app flower ——port=5555 --broker=redis://127.0.0.1:6379/0

FTJF 3 Y% 28 http://localhost:5555 0] LA #| Flower [) Web TifHl, WK 9.8 Prx. {E
Flower-Dashboard U3 [fi+ ] LA 3] worker 77 iR BUEHFES 2. CACTR FAE 5528
SRS 2. Ih RSB EiIRIESE, FFHIER DI E .
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lasks Hroker Monitor Logout  Docs

Active: O Frocessed: 54 Failed: O Succeeded: 54 Retried: O
Search:
Worker Name Status & Active Processed Failed Succeeded Retried Load Avernge
celery @AARON | Online | 0 A 0 54 i 00,0

Showing 1 to 1 of 1 enfries

4] 9.8 Flower-Dashboard 71 [fi]
i 9.9 Fraxi Flower-Tasks T [, °] PAFE B8 —MESS HINVEAR{E B, B 515550 ID.

K& 28, RIEME. JFaaIE). S5 0RI A 55

Flower iiashbosrd W Hroker  Monitar Logout  Does
|
Show 10 T | antries Search:

Hame LD State args kwargs Result Received Started & Huntime Worker

myCeleryProj tasks taskE  7305fcca-=508-4f5a-f5da-cillaf5 44347 0 o Neons 2ME-05-07 224509288 | 2018-0907 224511965 3016 celery@AARON
d0BBd9T3-2aa2-4e75-ab8b-

myCeleryProjtasks taskA L o o [ 0 None 2018-03-07 22:.45:09.037 | 2018-0907 22.4509.376  3.016 calery@AARON
_ 21e3202¢-8d57-4ca7-babd- — o, E :
myCelaryFroj tasks add R ok {1,3) 0 1 2018-09-07 22:45:08. 985  2013-09-07 22:45:09.037 | 3.000 calery@AARON

. 5ce7660d-5602-302b-Bie3- — ; i : — ;
myCeleryProjtasks taskB "0 o oeon ) 0 None 2015-00-07 22:45:08.974 | 2013-09-07 224508977 | 3.000 celery@AARON
myCelaryProj tasks taskA  Bfcad7d0-fadd-4=52 alid-63444d 46918 0 0 Nons 2018-09-07 224506 374 | 2018-0907 224508962 | 3000 celery@AARON

CHLLR ]

iy Celary Fro| tasks add e (4.3 o 1 2018-09-07 22:45.06 046 | 2018-0907 224506374 | 3000 celery@AARON

% 9.9 Flower-Tasks 71 [f]
& 9.10 7~ ir] Broker Wi, B] LAE FIMESAFFIME B .

Do Ciode

Flower Dashbvad  Tasks m MoriLon Lot

Broxer Fedis:127.0.0.1:6379/0

Quaues
Name Messages Unacked Ready Consumers Idle since
default q A gt MA MfA
tasks A { REEY [l MIA MA
tasks B { A M MA MfA
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F9F HHINIESEAT Celery

Succeeded tasks Failed tasks

7 B celery @AARON J W calery@AARON

Task times Queued tasks

] 9.11 Flower-Monitor U1 [f]]

Flower & 8 Z ) Djfe, QFH P ENTIRE, E23E4E SV Flower BE 77 34
(https://flower.readthedocs.io/en/latest/) .
AT L Redis FEyHIEIA, AT LAEFH redis_cli fiv 4 M Redis Hf B & 7 AH )
E5ER.
fii F redis-cli a2 41| tH 1 /8 BA S Hh A 55 1942

5 redis-cli -h HOST -p PORT -n DATABASE NUMBER llen QUEUE NAME

GiR W — B, R AP ERHRAT RS .
N RAE M Redis 1E NS R G Im RS 21T 4R, W T a2 o] AEE Pra Ml R E
B.

$ redis-cli -h HOST -p PORT —-n DATABASE NUMBER keys \*
$ redis-cli.exe —-n 0 keys \*
celery-task-meta-d066d973-2aa2-4e75-ab%b-acdle749aa95
celery-task-meta-5ce7680d-5682-402b-8fe3-bbl18a306338a
kombu.binding.web tasks

kombu.binding.celeryev
celery-task-meta-cd653dd4-17c0-4b8f-a20d-646636bl13fd7/
celery-task-meta-cf5cbf03-0f4f-4943-8a8f-85a08b6falle
celery-task-meta-00cda690-1b53-4abd-bbl5-eb2cdeb4088a
celery-task-meta-b2balbd4d-5514-4e28-b8fb-83a95a4e0b99
celery-task-meta-84501710-a8e4-43b6-8fcb-e990bba3all>
celery-task-meta—-51927834-133F-4b72-9501-1cbl18855ddE
celery-task-meta-7305fcca-e598-4f6a-85da-cfl0ef>544947e
celery-task-meta-333574c3-ee3f-4f27-2a10f-aal08354e65db
celery-task-meta-898e9c89-d2ac-4a9%c-aedc-2ff505ccab3’
celery-task-meta-d409c598-cd3f-403a-alc6-11b2b18de88f
celery-task-meta-5ff02f2f-9e7d-4269-add3-17b970a2b066
celery-task-meta-16203b22-ad2f-43e9-84c8-989%9afffa?628
celery-task-meta-b78b8412-4d37-4b4c-b130-17e0f7ecdc96
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mykey

celery-task-meta-8cbc5121-76e4-4650-a4d1-0b8642dc38bl
celery-task-meta-14411f64-e’/c5-4cab-baa3-2d14b2255b54
celery-task-meta-0ebf0a66-68cb-46f3-bb96-bf94e7653f1d
celery-task-meta-914698c7-082f-4771-93b6-c6479f89c41’/
celery-task-meta-c197d8a0-c94f-4b41-balf-60de0b4£f5909
celery-task-meta-7d1025f5-60ad-4a2a-ac80-b947ecd3c2cd
celery-task-meta-1335¢c819-4186-442b-8f21-1a02eb6defdl
celery-task-meta-21e3202c-8d57-4ca7-bab9-b285d992176f

PATME A B AR R SR IREE S5 S S .

$ redis-cli.exe -n 0 get celery-task-meta-a5fb77c9-0175-4c5c-84e2-7380398ec045
{"status": "SUCCESS", "result™: null, "traceback”: null, "children": [], "task id":
"aSftb77c9-0175-4c5c-84e2-7380398ec045"}
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s 10 &5
TR EIEMEsAIrflow

Airflow /& Apache FHE{LIRH , 4L Python %5 19— &Kk % (LA FHUE L F 5 . Airflow
[ DAG CHITGHED ki LT, MEMELKBERERAE, FASKMLH. 77
VIR TR, Airflow 8 —14.

Airflow @17

Airflow H2&PL R RARIFH

xEH A . Airflow A& & Python 45 ¢y, HITAEE)Z X 42 Python %5, AT

Python JR7Keq4FH, BRAMHLESEARAERTH, A T HRGKRAD, EAtLFA

R KRR, RATAMGZORRA L HEAANAMAHE R, f LRDHZ

--human-readable.

HhesZ K. B 4 49 Operators #FA 15+, LA ART L2 T 3F 15+ /R XA a9/ Lk,

i AL =T VA B 5 X Operators, 4= shell #pA . Python. MySQL. Oracle. Hive 3. %

RREGEREETFELRARBIETF G, RAREET, X EHREHRHL, N7

27 VA | %5 Operators.

WA, AEday e LR EA T, AT Jinja AR5 FARE S B My R4S d4k, Web

R # ¥ & AF % --human-readable.

WMHYT k. RESFFIERRBY R, ARSI IATEMRSE, L F CeleryExcutor 1]

THERT RSB HEZ NI4T & (worker) , T 44 X3 E % /> worker, Airflow ¥

A B T IRY .

Feigeb T E. TUARELRIGESTRMK. HF. BT, FE. T8, B
FAES, A Python 697 & A B3R E — A~ F_ 2 69VE L LA 4F 7w 5 2049

Airflow 2 5% 1], F-ATAT LR — 25 i a8 A 55« @B A (4 crontab) « ETL ACEE,
W FEESBUE Airflow FEFJEH, R AHBE RBHA, ElkHE2EH3RIEHEE



HRfe e NRHEsE, KA SBCEMMB R =8, £2>] Airflow ZRfEAN1LEKRE —F
Airflow £ WL 2H B 47 o
M—AMEHE A ERE, HETIEEALL FDEe.

® Z%HE (SAIRFLOW HOME/ airflow.cfg) .

tE k& 32 ( SAIRFLOW HOME/dags/xxxx.py) .

iz AT 4= ( webserver).

RE (upfF) .

& &4 (webserver X$SAIRFLOW HOME/logs/*** ) ,
ML BLALRT 5547 ( webserver ) .

)& GBS (scheduler) .

€ Airflow ff) Web %28 1 7 LU ECHERC B KO PR S SQL A, 0 N Rm 5 it
SVHT. BRT LRSSy, BAE SR DT B A R

10.1.1 DAG

Linux [¥J crontab il Windows [] “4E5511X” @Al LARC & € I AE 55 ek E] faiE 55, HAREHC
BIFZ Ak E G 52 . Airflow 1 DAG i & #HIEIAKE S & 1. DAG (Directed Acyclic
Graphs) #iENG IR LHE, WE 10.1 Brosste — 1R H 1) DAG.

/«{ DS_PICP_BATCHREQUEST_PHY \

DS_BEGIN }{ DS_PICP_BATCHRESULTOKLIST PHY |4 PICP DS END | PICP_END

\—-{ DS_PICP_SINGLECHECK_PHY |—

K 10.1 fRiHEF DAG FHIERER

(£ Airflow H1, iXfl DAG &ifid%i5 Python fCHSRSCHLN, DAG M5 EEEH, E
TR TIRZH 1, EZETWE, B3 webserver BIT] 5 3| DAG FEGIFIEACHE (HszR5E
X7 DAG X2 1) Python F£J7) , FHMUESEI AT pA H 2 DAG. & 10.1 1 DAG 4%
Fidid E 102 Froac ZATRIBRITT 52 mk, EFETREH T .

DS BEGIN >> DS PICP BATCHREQUEST PHY >> PICP DS END
DS BEGIN >> DS PICP BATCHRESULTOKLIST PHY >> PICP_DS END

DS BEGIN >> DS PICP SINGLECHECK PHY >> PICP DS END >>PICP END

& 102 E X DAG FAEE K # < &

10.1.2 #{EFF——Operators

DAG & X —"E#t, Operators NI E X 1 SEPR T ZHATHIME L. Airflow 24l T2
Operators K18 7€ i L AT RITE ML
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BashOperator: #AT bash 44~k Jip A,

SSHOperator: #ATZAZ bash 44X A ( I paramiko 423k ) .
PythonOperator: 4447 Python ek,

EmailOperator: & i% Email.

HTTPOperator: & i%Z—A~ HTTP 35 K.

MySqlOperator. SqliteOperator. PostgresOperator. MsSqlOperator. OracleOperator.
JdbcOperator 3F: #A4T SQL /£ 5%-.

it 45 DockerOperator. HiveOperator. S3FileTransferOperator. PrestoToMysqlOperator -
SlackOperator 55 . [RiXLe4h, 0] LLH E X Operators i & AL IAE S5 7 K

10.1.3 Bf[X——timezone

Airflow ERINEH UTC B [X, HIAREEE L UTC & XA ERIEEY . Airflow 0
(24T OB X ) DAG 1£%5. HAl, RN E, Aiflow A UTC B X B4 9 H B
FEMIBT X . BRIAEM T, Airflow S 2R UTC B X FIEE]. ek, #AERF Operators H 4 FH
IR X A B e . BIXEREATTN, IR HE X BT DAG FI1E#E -

WRAES I AMEZ AN X, IF H A BRI EEMME S RN X AT R, AR AEH 7
5. BIfE R XIE1T Airflow, FEE#EES UL UTC #0582 — MREFRISERR, —4F
ZIFRHAZE A0 (DST) . W2 EZKEAE DST R4, —RAERTHERERE T AR H 6]
PR—/NisF, W R A (8] TAE, WA RAEFHE), SEr]ReBR R IR. T 5
1] DAG Kii, XA[ReifFAEE, HEN TERARST IIX 2 —4 A

i X s B AE airflow.cfg H1. BLANGEHL T, B EN UTC, {Hse ] LUK 8 SO R
X o BN & BT 14 FH B X
>>> import pytz

>>> pytz.country timezones('cn')
['Asia/Shanghai', 'Asia/Urumgi']

A PAPE airflow.cfg FAZ I X : default timezone = 'Asia/Shanghai’s

@ Airflow 1.9 2 7 89 RRAC#E B A B X o & XA 4-Fr 46 B #, scheduler interval 5 crontab &
| 3% K By AR A B IR %, 18 Adrflow 1.9 R JB 2 M A BA B UTC Bt IX 4%
Pk Airflow 3 Z oy L, DL# % A RIS AR B X 7 BEiTidl. wRARENES
EFE—NHEERAENE, BEEAR—HXE, FENESEOFEEHER cron Kk
AT ot K 4% d, S B AU X B AT Airflowl 9 W REMAL S X FHH KR E,
BERARSMAR KEE, 2R AR X HE R

10.1.4 Web B3 35—webserver
webserver 7& Airflow ) A H Eas, A&7~ DAG LB, #EHI/EN T EE. EREIIREA E
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M. g aEHE. B B ERES. fNisiT webserver AR Airflow 1EVk
FIAE
10.1.5 AE gE——schduler

ifi] £ 4% schduler 7 5TELHL DAG U, THFILEEER [E] . 243 2 il A 25 A0S, RS — A
AT 25 I SEBIRIEAT AR VR, IR EHEAT, ANeAT MR A & Hidtt .

10.1.6 TLT{ETi5=——worker

AT 28N CeleryExecutor I, 72T )5 — worker.

10.1.7 #1T75—Executor

AT 25 SequentialExecutor. LocalExecutor #! CeleryExecutor.

® SequentialExecutor AW #HATE , BKIAME A SQLite 4£ 4 412 %, & T SQLite #4348 &
W R A, BRAESZ R XIFHAPAT, 78 TRKFRE, RAFIEE,

® LocalExecutor A AMATE, T fE1£ A SQLite YEAH 412 B, T AE A mysql.
PostgreSQL. DB2. Oracle % &#F £ A48, E5Z 08 LHFLPIT, FRATFAS
Ky, &0 E AR A% URL.

® (CeleryExecutor # Celery #4738, & &% Celery. Celery £ 3K Tl &FAF] 695 X
F T ESRAELTE, 285 a3 TAET & worker. 1] CeleryExecutor ¥ #4f ki3
fTEZARY & L.

Airflow TE52E

# 1k HAl, Apache Airflow Fi @it ERAAN 1.10.0 , FATLL Ubuntu 16.04 Ff5, HAd
Linux #:/E KRG n] KL=,

HTF FERMHatiEZ, WmRAEHEANT pip 37, W TFHEEZRE, AT EEE,
A FH B A U

BB pip W, & FE#EE. mRCLBUCOVENE, WEERIES. 1BSoft
~/.pip/pip.conf, WIFRBHHHE 1. HELTFTHE:

[global]
index-url = https://pypi.tuna.tsinghua.edu.cn/simple

AR Python 3155 F 5 A ssl. SQLite3, WIRARES, WF:

>>> import ssl,sqglite3
b b
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F10E T AEMHEE Airflow

IR H CFsh% % 2N Python, WIAfE2r T ssl BBIR G, W RMAS, WHLLLTFTT
RSN R, R B g4 2 Python BT, L ENEHIKIEE SN, FIfRFA ssl
M SQLite3 ANFkth -

$sudo apt-get install libssl-dev
$sudo apt-get install libssl-dev
$./configure —--prefix=yourpath && make test && make && make install

10.21 AFZRE
BRWIARE R, AR AR T H, A BB, pip & HAAMRER. $4T il
¥ A& 2 d T A E R Arflow
pip install apache-airflow
WAl DL 2L %A Ih6E, 10 Hive. PostgreSQL 5.
pip install apache-airflow[postgres,hive]
] LLe2 2 Frfd A DI fE .
pip install apache-airflow[all]

X AT PR P ORI EE, IXFF R SE N 24 R ThRE U AUl P 3 e, BE3g
Python [IEE#R /N, AN G R Z HEAE 25 1A),  [RIHHER 4 0 22 .

e A
N AR T, Apache Airflow ty—/MEEMFIAT GPL  (unidecode) o i Fik fh
B, MW BL@ It 4T export SLUGIFY USES TEXT UNIDECODE=yes 358 #|{& i 4

GPL &, RE#SEwRE. HiEE, TREEFRIRHIE T,

WERZRIEF HIUA T8k

RuntimeError: By default one of Airflow's dependencies installs a GPL dependency
(unidecode) . To avoid this dependency set SLUGIFY USES TEXT UNIDECODE=yes in your
environment when you install or upgrade Airflow. To force installing the GPL version
set AIRFLOW GPL UNIDECODE

AAE 2 AR AT
export SLUGIFY USES TEXT UNIDECODE=yes
KEBERTRRNME, BIAfgkaeedt.
ZA Pl ge s ML AR R, TR0 NI 7 i o BP AT
(1) OSError: mysql config not found )% %

Traceback (most recent call last):
File "<string>", line 1, 1in <module>
File "/tmp/pip-install-2meuvf5n/mysqglclient/setup.py”, line 18, in <module>
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metadata, options = get config()
File "/tmp/pip-install-2meuvf5n/mysqglclient/setup posix.py", line 53, in
get config
libs = mysgl config("libs r")
File "/tmp/pip-install-2meuvf5Sn/mysglclient/setup posix.py", line 28, in
mysgl config
ralise EnvironmentError ("%s not found" % (mysql config.path,))
OSError: mysgl config not found

A MySQL BEC & A $k3], %3 libmysqlclient-dev EIA],

sudo apt install libmysglclient-dev

(2) pymssql ZH5H1%

Traceback (most recent call last):
File "<string>", line 1, in <module>
File "/tmp/pip-download—-ga2zmm8z/pymssql/setup.py", line 477, in <module>
ext modules = ext modules (),
File
"/home/aaron/projectA env/lib/python3.6/site-packages/setuptools/ init .py",
line 128, in setup
install setup requires (attrs)
File
"/home/aaron/projectA env/lib/python3.6/site-packages/setuptools/ 1init .py",
line 123, in 1install setup requires
dist.fetch build eggs(dist.setup requires)
return cmd.easy install (req)
File
"/home/aaron/projectA env/lib/python3.6/site-packages/setuptools/command/easy
install.py", line 667, 1in easy install
raise DistutilsError (msqg)
distutils.errors.DistutilsError: Could not find suitable distribution for
Requirement.parse ('setuptools git"')
setup.py: platform.system() => 'Linux'
setup.py: platform.architecture() => ('64bit', 'ELF')
setup.py: platform.linux distribution() => ('debian', 'stretch/sid', '')
setup.py: platform.libc ver() => ('glibc', '2.9")
setup.py: Using bundled FreeTDS in
/tmp/pip-download-ga2zmm8z/pymssgl/freetds/nix 64
setup.py: include dirs =
['/tmp/pip-download-ga2zmm8z/pymssqgl/freetds/nix 64/include’,
v/usr/local finclude" ]
setup.py: library dirs =
['/tmp/pip-download-ga2zmm8z/pymssql/freetds/nix 64/1ib', '/usr/local/lib']

Tk WEMEIRRE, Fah%d pymssql.

pip install setuptools git
pip download pymssgl
tar —zxvf pymssgl—-2.1.3:-far.gz
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F10E FEFEMHE Airflow

cd pymssql-2.1:3
export PYMSSQIL BUILD WITH BUNDLED FREETDS=1
python setup.py install

DL _E G IRATH AR pymssql B Th %235, 54147 pip install apache-airflow[all] B} 7] 72 p% 38 4% 3 43

WERANR RERRA R AR, ek C 3BTk X, XM ILBH AR, TIAEEZ R
B FF R B WRmEAN RIEMR, WHEEM:

pip install apache-airflow

\ A

\_ #ITRR, e ®REA Lo, WEBRERMNE BT, IFREHXE Y. )

Hil, ESEELEFHEHE T, MRBEAT B2 % Airflow, T EAESK T
Airflow )22 BANKE L, HALH 24 AT 22238008, Xl A2 d.

1022 B&R%
SEAEIR IR R a2, RMAIRTTSTALIR 1RG0 Python RRARAF 5438 — 3L,
WA —F, 7N pip 1 EHRAFE RS Python A

$ mkdir airflow
$ cd airflow
S plip download apache-airflow[all]

EHAF FROC, AR R ST B s 24 A B, 2 airflow H3R, AT

Scd airflow
$ pip install apache-airflow[all] --no-index -f ./

VI B FE T ikes, I8 B LR AR IR IR TV

10.2.3 EESHECE (L1 SQLite IEIHREE)
(1) #% B SAIRFLOW HOME ¥ 5738 & I wIah A BdlE

echo "export AIRFLOW HOME=~/airflow" >> ~/.bashrc # kP R]H0&, BRIAREELH &~/airflow
source ~/.bashrc
alrflow inikdb

Xl Airflow FIFIRE. 121745 RWE:

(py36env) aaron@ubuntu:~$ airflow initdb

[2018-09-12 21:03:10,335] { 1init .py:51} INFO - Using executor
SequentialExecutor

DB: sqglite:////home/aaron/airflow/airflow.db

[2018-09-12 21:03:12,391] {db.py:338} INFO - Creating tables

INFO [alembic.runtime.migration] Context impl SQLiteImpl.

INFO [alembic.runtime.migration] Will assume non-transactional DDL.
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INFO
INFO
create 1s encrypted

[alembic.runtime.migration] Running upgrade

-> e3a246el0dcl, current schema

[alembic.runtime.migration] Running upgrade e3a246e0dcl -> 1507a7289a2f,

/home/aaron/py36env/lib/python3.6/site-packages/alembic/util/messaging.py:69:

UserWarning: Skipping unsupported ALTER for creation of implicit constraint

warnings.warn (msg)
INFO

maintain history for compatibility with earlier migrations
upgrade 13eb55f81627 -> 338e90fb4del,

INFO [alembic.runtime.migration] Running
More logging into task 1sntance

INFO [alembic.runtime.migration] Running
job id indices

INFO [alembic.runtime.migration] Running
Adding extra to Log

INFO [alembic.runtime.migration] Running
add dagrun

INFO [alembic.runtime.migration] Running
task duration

INFO [alembic.runtime.migration] Running
dagrun config

INFO [alembic.runtime.migration] Running
add password column to user

INFO [alembic.runtime.migration] Running

dagrun start end
INFO
notification sent column to sla miss

INFO [alembic.runtime.migration] Running

Add a column to track the encryption state of the

INFO

add is encrypted column to variable table
INFO

[alembic.runtime.migration] Running

[alembic.runtime.migration] Running
rename user table

INFO [alembic.runtime.migration] Running
add TI state index

INFO [alembic.runtime.migration] Running
add task fails journal table

INFO [alembic.runtime.migration] Running
add dag stats table

INFO [alembic.runtime.migration] Running
Add fractional seconds to mysqgl tables
INFO [alembic.runtime.migration] Running
xcom dag task indices

INFO [alembic.runtime.migration] Running

add pid field to TaskInstance
INFO
Add dag id/state index on dag run table
INFO [alembic.runtime.migration] Running
add max tries column to task instance
INFO [alembic.runtime.migration] Running
Make xcom value column a large binary
INFOC

[alembic.runtime.migration] Running

[alembic.runtime.migration] Running

230

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

[alembic.runtime.migration] Running upgrade 1507a7289a2f -> 13eb55f81627,

338e90f54del —-> 52d714495f10,

52d714495f0 -> 502898887f84,

502898887f84

1b38cefsbi6e

2ebdlaldcfed

40e67319e3a9

561833clci4b

=

o

=

G

— >

1b38cefsbioe,

2ebdlaldcfted,

40e67319e3a9,

561833clci/4b,

444608588,

[alembic.runtime.migration] Running upgrade 4446e08588 -> bbc73705al3e, Add

bbc73705al3e —-> bbabalcfc896,

'Extra’

field 1n connection

bbaba7lcfcB896 -> 1968acfc09%e3,

1968acfc09e3

2e82aab8ef20

211e584dal30

64de9cddfec?

f2calOb85618

4addfal?236fl

8504051e801b

oe’7dl7i5’lcla

127d2bf2dfa’7

ccleobe?23dc’

bdaa’le3eb6cho

o

2eB82aab8ef20,

211e584dal30,

64de9cddf6ec9,

f2cal0b85618,

4addfal236fl,

8504051e801Db,

se7dl7737cla,

127d2bf2dfa’,

ccleeb623dc,

bdaal’e3eocbhe,

947454pbf1dff,



add ti job id index

INFO [alembic.runtime.migration] Running
Increase text size for MySQL

INFO [alembic.runtime.migration] Running
Add time zone awareness

INFO [alembic.runtime.migration] Running
kubernetes resource checkpointing

INFO [alembic.runtime.migration] Running
kubernetes resource checkpointing

INFO [alembic.runtime.migration] Running

add kubernetes scheduler unigqueness

INFO [alembic.runtime.migration] Running
05£30312d566, merge heads

INFO [alembic.runtime.migration] Running
fix mysql not null constraint

INFO [alembic.runtime.migration] Running
fix sqglite foreign key

INFO [alembic.runtime.migration] Running

index-faskfail
Done.

X —w 2 A SQLite3 /A Airflow 1K1 1R FE SR A7 18 2
HF AR 10.3 B 3 M B 3%

(py36env) aaron@ubuntu:~/airflow$ tree

.Ccfg
.db

CI i PF]. DW

airflow

logs

L scheduler

E 2018-99-12
latest -=

unittests.cfg

(not relevant for other DBs'

upgrade 947454bfldff -> d2ae31099de61,
text types)

upgrade d2ae31099de6l -> 0e2a74e0fcHf,
upgrade d2ae31099del —-> 33ae817alff4,
upgrade 33ae8l7alff4d -> 27ce6a30dic24,
upgrade 27c6a30d’c24 -> 86770d1215c0,
upgrade 86770d1215c0, 0Oe2a74e0fc9f >
upgrade 05£30312d566 -> £23433877c24,

upgrade f£23433877c24 -> 856955da84’7e,

upgrade 856955da8476 -> 9635ae0956e7,

PG B, [FIF fE~/airflow HY

/home/aaron/airflow/logs/scheduler/2018-09-17

1 10.3  Airflow #1640 4 p ) S04 M H %

T SequentialExecutor.

Horr,

® airflow.cfg 2 Airflow &9 P A ZKIA G B B A2 8.

® airflow.db & Airflow 49 3KIA%3E &, & SQLite3 3k , 135 A

® logs A1 & scheduler &) B £13 &

® unittests.cfg & Airflow £ LRK 698 12 &, —R&RIEAIRERZPRVI1EA.

AU &2kl Airflow ERAfEH UTC B [X,
fHAH N R EE $, {2 Web T HA 2 7% UTC 15 8]

R4 crontab 2
. HTF K%

R E B AESS, AT

s FRATEIT RS E — B

X _E, A2 eL airflow.cfg i8S X 45 FH A H B [X & LL AT {81/

Bl airflow.cfg S, BB X % B 5.

default timezone = 'Asia/Shanghai'
RFFHARBC E AL, J53) webserver.
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M 104 Al LLFE B AR 45 1 2R 3w 1 O~ 8080 , dag I fF B B% 4% 1R I
/home/aaron/airflow/dags, #&Hf 120 #b. FAITA] LAFE J5 5l webserver B 45 e AH M [ 55 1, 400

airflow scheduler -p 8080

|p-~:ru—-r|u_r aaron@ubuntu:~% airflow webserver
.py: 51} INFO - Using executor SequentialExecutor

a':'n:-dn—l'-: py:258} INFO - Filling up the DagBag from Ahome/acron/airflow/dags

: mtp 70.0.0.0:8080 (8261)

[Z@81E L‘r"* 12 21:46:48 +080@] [3269] [INFO] BI:.J:;:-t'lrlu WE rIIr nLT ILJ 82049

104 )37 Airflow webserver

E M W 25 A A hittp://Hi 55 4% TP:8080, R] LAy Al 2| unf&] 10.5 Prosi DL .

,‘;{.‘ Alrflow DAGs  DataProfiling-  Browse-  Admin=  Cocs=  Abouts g0z 140 UTC B
Search:
(1] DAG Schedule Owner Recent Tasks @ Last Run 6§ DAG Runs & Links
G | exam sh_operstor (0072 | airflow oL & & T S=% I+
G T example_branct _operator_v3 S airflow CtEhMNi=sr=0
G On|  example_bra perstor airflow e hRN4+=+=0
1 T example h erator 1 day, D-00:00 airflow GR & M ES i
G On]  exar bern cuto! = airflow oL £ FI'ESE3—te
= BT example kubemetes opera [ None | airflow CeELNILI=4+=0
G o exa ng_params_via mman [ esss airflow OeEANI=+=0
& T example_python_operat m airflow OeE LA s=T
G on]  exar it_circuit_operato airflow OL £ M1 ESR 31
& T example skip dag airflow Ce#EhIN+=E+=0
G [T  example_subdag operator airflow OL £ & /1" F 3% 4—Io
G |MOF  example irigger controller_dag airflow OL £ 1 E S8
| @ [P cxomple trigoer target dag [ None | airflow oL X P Pl

K105 Airflow webserver
AT webserver FI#EEHF | —L& Airflow 11 DAG #:451], nlLAfERHH 21 DAG BHE
NZZ, WA LMEN airflow.cfg H RS B 2% LI DAG 4 .
load examples = False #34] DAG Ff
£ DAG ¥, RILAEFE 01 DAG HIaATRE . P 2T/ R MOk B, DLk A )2 — L

hfietdl, tnfik’k DAG izfT. BEWNGH . BEERSEH. SN E). F5PUTIRE. £
SEENT b, FhRE. BF DAG RS, & HE. §lH DAG %,
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£10F EFZFEMHR Airflow

(2) BITH 1 DAG.
BATE M Airflow 2L DAG FE45HH E i — 3 airflow HX T dag Hx, AT
i o

cd py36env/lib/python3.6/site-packages/airflow/example dags/
cp tutorial.py /home/aaron/airflow/dag/mytutorial.py

R JE1Z 0 mytutorial.py 1) DAG, HiE Xk

dag = DAG(
'mytutorial',
default args=default args,
description='A simple tutorial DAG',
schedule interval=timedelta (days=1)

HA T A, HERN T SREBIX 5y, FidfRash,

schedule interval=timedelta (days=1)

R VA BE RS B [E) g o — K, R BAE X crontab SSMI 455, 1

schedule 1niterval="0 9 * % 7

TR 9 ST EPATE L.
WECELMENT 75— DAG £5%, BEA=ME%, ot 2. 3. 5 tl BIEX
T

tl = BashOperator (
task id='print date’,
bash command='date',
dag=dag)

{4 t1 {# FH BashOperator, 7] LL$UAT shell /74>, iIX B [¥) bash command='date'{CE AT shell
i) date. F55 2 HIAESS t1 6480, 1E=407 shell Ar & E11F 5 . H£%5 B T

t3 = BashOperator (
task id='templated',
depends on past=False,
bash command=templated command,
params={'my param': 'Parameter I passed in'},
dag=daq)

155 3 {3 BashOperator, {HAEH | k. BRI E XINF:

templated command = """

{% for 1 in range (5) %}
echo "{{ ds }}"
echo "{{ macros.ds add(ds, 7)}}"
echo "{{ params.my param }}"

{%$ endfor %}

mimmn

XM T Jinja AR 515, A for KIEMPATA L, EHIUREE S KT HZH,
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Hpds 2 HIHZ A2 &, ds_add S HM N Z R, nTPLE S . 1 params & H E X
1128/, iHida] BashOperator 1%i#:Z% params={'my param': 'Parameter I passed in'} KfE A\
PR, ATLLE 1 Airflow B HERIEE RiG.

10.24 $EEKHXE
16 S8 I 2 (ARG BN T -

t2.set upstream(tl)
L3.5et upstream(tl)

KRS 2 A3 B T1E55 t1, REMEFtl g E, 5 12 f 3 A PLHIRIET.
Wr] PLAE B R ) 7 23R e KOG &

El>>2
E1>>E3

X P72 AR % Wi B 01, HEAAER

10.2.5 Bz scheduler

ZABLENIA % 5 ) mytutorial.py ) = MESSRIAAT, FTEE3) scheduler. H#ZJE )
scheduler, $#ATE R 10.6 Frox.

(py36eny) oaron@ubuntu:~$ airflow scheduler
[Z18-09-15 @6:16:35,42@] {__init__.py:51} INFQ - Using executor SeguentialExecutor

)

|
FA IR
|

LY e S

[2018-09-15 d6:16 11 bs. py 588} ERROR pre than | thread when using sqlite. Setting max_threads to 1
[ZO18-09-15 Q616 1541} INFO 9 i edule
[2a1E-09 ) 'rocess 25 using up to 1 processes gt a time
L ﬂ ng execute 1o op for -1 seconds
ng each file at &

'rocess each file at m

until at least 1 een file parsing loops
Checking for new files dogs every 3800 seconds
Searching for files ir
There are 1 files in J
”H”FTT1H rphﬂned tas

sks for Jhome/aaron/airflow/dags/mytutorial.py

|::"{:|||||||||
el

o o T ol T oo T ol T
SS9SSSSSS

4 10.6 )33/ scheduler

TUEIHEGEENE 176 &R ER: M SQLite I Lk 24, & Bk
KL N 1. XANZT AP, SQLite AREIF A Vi, 1 H A K B A 1 5t 2
SequentialExecutor. 7£ 52BN FH o, AR () scheduler £F4:i217, n] LA airflow scheduler -D
in % Ja 3] scheduler s5¥ 3 e, 7RG & FFE2E1T,

A 3)) scheduler lIhfE, FATHIXFTIF webserver ) Web Ti[H1 Chttp://k 55%% IP:8080) ,
0] PAE 3| mytutorial {£5- & HBESIERH, WK 10.7 Fix.
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£ £ L3

g
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E’_
e
m

-
i

[ S |
G Ipie_} Y& e iE =
¢ "™ g R T O [ Wom | "&b AE4E
G = e LB LE 4E
c M [ 000 1 *e hW4AE S
: Bccd ; % Wb A E +E
G [ day, 0000 | ) t P U AESE
G =3 : O%®hWAE4E

EELT

K 10.7 DAG %%

RHAEDRIFRET On RES, R g shi e RS . RESE2E DAG XXM
fih e %A, KA L T i21T DAG, BUKILEN On, 1K 10.8 fiia.

9 m-l heldi 1 oy, 0:00:00 | IO Q 4 2045-09-14. 0000 O [ 2 Dok & B A= 4+ E
£l m. . alfiow @ '_| 2013-09-14 00:00 2 D s B LE E
e B mwona armow ® B-09-14 0000 @ @ DY e AR E =

K 10.8 DAG iz{TIHME

i, —AET SQLite ¥RFER Airflow MRS ORI, I EH T BURIESE/T,
P74 SequentialExecutor, RS /7 abARH A, H1 R ST BNRLE R, % BTk
B .

Airflow & MySQL HIiRE
¥ LocalExecutor

Airflow 1 B SQLite £ FEAE Mo BHE E (HHRE) , Jo8UE EFA % DAG MG R
ERGE. HEGES. AT LUEH sqlite3 ar 2B F Airflow ZTHRETE S KRG R, WK
10.9 Fli7s o

sqlite> .tables

alembic_version import_error sla_miss
chart job slot_pool
connection known_event task_fail

dag known_event_type task_instance
dag_pickle kube_resource_version users

dag_run kube_worker_uuid variable

dag_stats log XCOom

sqlite> select * from dag where dag_id = "mytutorial’;

mytutoriall11@1112018-09-17 22:43:34 .44386111111/home/aaron/airflow/dags/mytutorial.pylairflow
sqlite> §

109 Airflow 518 FE
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Python EIEIHLERHIENT_

SQLite 7& M REEHKNICHRLIEE, LiRFEr] LR &HAT, HHE. . SERER &4
B, BP[E—B 20 R — AR AR AT S E . B T4 a 2 = &K1, Fik SQLite
Al HPE Auflow BMERAIEE, AP~ Bk e 28 FH CFRF IR R S B E, W MySQL. Oracle
&, AT AAmfTEdE Airflow 8§ MySQL 1E NE1IREE .

£ Web W H 771, MySQL s&ig#f ) RDBMS (Relational Database Management System:
KABWEEM RG) MHBAZ—, #HH MYSQL £ N Airflow B ETHE W 2IEH G IER .
THFAT 5K B MySQL /£ 4 Airflow FI%THFEE.

F—W: % MySQL.

$ sudo apt-get update #8 i
$ sudo apt-get install mysgl-server #7%3%
$ sudo mysql secure installation #Z4HlHE

COANE
$ sudo netstat -tap | grep mysql
tcp 0 0 localhost:mysqgl 0.0 0z* LISTEN
12793 /mysqld

222 ), mysql B35 CHB G 3. R IER: MySQL:

$ mysgl -u root -p
Enter password:
ERROR 1698 (28000): Access denied for user 'root'@'localhost'

R BBt R, BUIR S root 7, AR RIS

$ su - root

Password:

root@ubuntu:~# mysql

Welcome to the MySQL monitor. Commands end with ; or \g.

Your MySQL connection id is 22
Server version: 5.7.23-Oubuntu0.18.04.1 (Ubuntu)

Copyright (c) 2000, 2018, Oracle and/or its affiliates. All rights reserved.
Oracle is a registered trademark of Oracle Corporation and/or its

affiliates. Other names may be trademarks of their respective

OWners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.
mysqgl> use mysqgl;

Reading table information for completion of table and column names

You can turn off this feature to get a quicker startup with -A

Database changed

mysgl> select user,plugin from user;
e e e S e +
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FE10E (EFFEMR Airflow

| user | plugin |
e —— e +
| root | auth socket |

| mysqgl.session | mysgl native password |
| mysgl.sys | mysql native password |

I

debian-sys-maint | mysql native password |
o e -
4 rows 1n set (0.00 sec)

BE—F user £, fRMIERBAEIXE, root [f) plugin BB MU& T auth socket, %G
Gkl plugin WiZs& mysql native password. KT auth socket 77:U&k, BEE 7 X H4:
https://dev.mysql.com/doc/mysql-security-excerpt/5.5/en/socket-authentication-plugin.html.

IAEBTA TR BRI FS G5, B root A7 [ plugin BIA] . #4447 SQL U1 |-

mysgl> update mysqgl.user set authentication string=PASSWORD ('{RIIEFS"),
plugin="'mysgl native password' where user='root';

Query OK, 1 row affected, 1 warning (0.00 sec)

Rows matched: 1 Changed: 1 Warnings: 1

B ERTRE)— PSS, [a) @ Bl AT 75 21 e .

$ sudo service mysgl stop

$ sudo service mysgl start

$ mysql -u root -p

Enter password:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id 1s 2

Server version: 5.7.23-0ubuntu0.18.04.1 (Ubuntu)

Copyright (c) 2000, 2018, Oracle and/or its affiliates. All rights reserved.

Oracle 1s a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
OwWners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.
mysql>

5 0 BIEEEE I BOH P AIBUR .«

fi H root /7 it N MySQL #& e, 8l &4k £ airflow .

mysql> show databases;

information schema |
mysql |
performance schema |
S5YyS |
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4 rows 1n set (0.05 sec)
mysgl> create database airflow;
Query OK, 1 row affected (0.00 sec)

mysgl> show databases;

| information schema |
| airflow |

| mysgl |

| performance schema |
| sys |

5 rows 1n set (0.00 sec)

77 BC atrflow )RR 25 F ' aaron.

mysgl> grant all privileges on airflow.* to 'aaron'@'localhost' identified by
'Aaronl23=";

Query OK, 0 rows affected, 1 warning (0.03 sec)

mysgl>flush privileges;

Query OK, 0 rows affected (0.00 sec)

=70 B Airflow K E XA IFHIEE -

G @ EIEE airfflow J5, 75240 Airflow RATGIEGFHIEIEZE. R BEHIFHIFA
R, MZ L executors
AT IR B

(1) #ASAIRFLOW _HOME/airflow H3%, 24 airflow.cfg XA (MR AR K ER T AL &,
D BC B S I ER AL B N ~/airflow/airflow.cfg) .

&84 sql alchemy conn [I{H A:

sgql alchemy conn = mysql://aaron:Aaronl23=@localhost/airflow

iX H %R URL M BREBT

dialect+driver://username:password@host:port/database

mREEFRIF R AR, MBI executor.

executor = LocalExecuto

(2) WIIRAEHE B A B BE FE RS B

$ airflow initdb

X HAREfEH Python 3 HIBL# Al EZIE BN 10.10 Arasihk s (s
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Traceback (most recent call last):
File "/home yIbenv/binsairflow”, line 21, in -modules

from airfle iguration

File "/home/c v/libspython3.6/site-packages/airflon/__init__.py", Lline 36, in =module-
from airflc ttings

File " homesc y30env./ lib /python3.6/site-packages/oirflow/settings.py", line 233, in =modules
configure_orm{)

File "/homesaaronspy3denv./lib/python3.6/site-packagessairflow/settings.py”™, line 178, in configure_orm
engine = cregte (5 CH . ™engine 5

File "/homesaaron/py3caenv./1ib/pytho 'site-packagesssglalchemy/engine/__init__.py™, Lline 391, in create_enging
return strategy C as,

File "/home/aaron v/ A pyEho £ ‘sglalchemy/enginesstrategies. py”, 1ine 88, in create
dbapl = dialect il

File "Ahomesaaronsp
return __im "MyS{(Ldb"

ModuleNotFoundError: No module named "MySQLdb'

£110.10 #HAF| MySQLdD ik

Python 3 A Hf8H MySQLdb, HUMACZ WA pymysql. i thT7i%ksat, Z EEPiRE
[ 3 /home/aaron/ local/lib/python3.6/site-packages/airflow/ init  .py, BIFEFFIRALINA:

import pymysqgl
pymysgl.install as MySQLdDb ()

mE 10.11 Fros.

) from builtins import object

from airflow import version
from airflow.utils.log.logging_mixin import LoggingMixin

__Version__ = version.version

= -l — .r_-.l I::] r-..t 5},1.5

/] 10.11 1 Airflow #13 \ pymysql

HHXIZAT airflow initdb a2 Bl v] 5¢ sl o &4 FE ¥ 44 » [ v MySQL 3 2 1) B & AN ]
Pl A4k 223217 airflow itdb a5, A A[HESIR FikFR 12

Exception: Global variable explicit defaults for timestamp needs to be on (1)
for mysql

m o X R & R, N BB MySQL R E E K B & R T B
explicit defaults for timestamp=true, 1Z{/etc/mysql/my.cnf IIALL F A ZERIA],

[mysgld]
explicit defaults for timestamp=true

M4k 223217 airflow initdb 7y < B A] 58 B TR FE 2R 1) 61 2

aaron@ubuntu:~$ airflow initdb

[2018-09-20 07:04:55,088] {settings.py:174} INFO - setting.configure orm() : Using
pool settings. pool size=5, pool recycle=1800

[2018-09-20 07:04:55,228] { 1init .py:51} INFO - Using executor
SequentialExecutor

DB: mysqgl://aaron:***@localhost/airflow

[2018-09-20 07:04:55,372] {db.py:338} INFO - Creating tables

INFO [alembic.runtime.migration] Context impl MySQLImpl.

INFO [alembic.runtime.migration] Will assume non-transactional DDL.

239



INFO [alembic.runtime.migration] Running upgrade
INFO

create 1s encrypted

INFO

-> e3a246el0dcl, current schema

maintain history for compatibility with earlier migrations
upgrade 13ebb55f81627 -> 338e90f54de6l,

INFO
More logging into task isntance

INFO [alembic.runtime.migration] Running
job 1d indices

[alembic.runtime.migration] Running

INFO [alembic.runtime.migration] Running
Adding extra to Log

INFO [alembic.runtime.migration] Running
add dagrun

INFO [alembic.runtime.migration] Running
task duration

INFO [alembic.runtime.migration] Running
dagrun config

INFO [alembic.runtime.migration] Running
add password column to user

INFO [alembic.runtime.migration] Running
dagrun start end

INFO

notification sent column to sla miss
INFO

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

[alembic.runtime.migration] Running upgrade e3a246e0dcl -> 1507a7289a2f,

[alembic.runtime.migration] Running upgrade 1507a7289a2f -> 13eb55f81627,

338e90f54del -> 52d714495f0,

52d714495f0 -> 502898887184,

502898887f£84

1b38cefSbiee

Zebd4laldcectfed

40e67319e3a9

561833clc74b

2

=

et

=

T

1b38cef5bl/oe,

2ebdlaldcfed,

40e67319e3a9,

561833clci/4b,

444608588,

[alembic.runtime.migration] Running upgrade 4446e08588 -> bbc73705al3e, Add

[alembic.runtime.migration] Running upgrade bbc73705al3e -> bbabalcfc896,

Add a column to track the encryption state of the 'Extra' field in connection
bbaba7cfc896 -> 1968acfc09e3,

INFO
add is encrypted column to variable table
INFO
rename user

[alembic.runtime.migration] Running

[alembic.runtime.migration] Running
table

INFO [alembic.runtime.migration] Running
add TI state index

INFO [alembic.runtime.migration] Running
add task fails journal table

INFO [alembic.runtime.migration] Running

add dag stats table
INFO [alembic.runtime.migration] Running
Add fractional seconds to mysqgl tables
INFO [alembic.runtime.migration] Running
xcom dag task indices

INFO [alembic.runtime.migration] Running
add pid field to TaskInstance

INFO
Add dag id/state index on dag run table
INFO
add max tries column to task instance
INFO
Make xcom value column a large binary
INFO [alembic.runtime.migration] Running
add ti job id index

INFO [alembic.runtime.migration] Running
Increase text size for MySQL

[alembic.runtime.migration] Running
[alembic.runtime.migration] Running

[alembic.runtime.migration] Running
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upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

1968actfc09e3

2e82aab8ef?20

211e584dal30

64de9cddfecH

f2calOb85618

4addfal23e6fl

8504051e801b

aeddl TS lcla

127d2bf2dfa’7

ccle65623dc’

bdaale3e6cho

947454bf1dff

=

—

2eB82aab8ef20,

211e584dal30,

64de9cddfec9,

f2cal0b85618,

4addfal?236fl,

8504051e801b,

acidlTisTela,

1277d2bf2dfa’,

ccle6b623dc’,

bdaa’/e3ebche,

947454pbf1dff,

d2ae31099del,

(not relevant for other DBs' text types)



INFO [alembic.runtime.migration] Running
Add time zone awareness

INFO [alembic.runtime.migration] Running
kubernetes resource checkpointing

INFO [alembic.runtime.migration] Running
kubernetes resource checkpointing

INFO [alembic.runtime.migration] Running
add kubernetes scheduler uniqueness

INFO [alembic.runtime.migration] Running
05£30312d566, merge heads

INFO [alembic.runtime.migration] Running
fix mysgl not null constraint

INFO [alembic.runtime.migration] Running
fix sglite foreign key

INFO [alembic.runtime.migration] Running
index-faskfail

Done.

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

upgrade

ok MySQL U FE & R E &, Wil 10.12 fow.

mysql> use airflow;

d2ae31099d6l -> 0e2a’4e0fcHf,

d2ae31099de6l -> 33ae817alff4,

33ae8l17alff4d -> 27co6a30di/c24,

27c6a30d/c24 -> 86770d1215c0,

86770d1215c0, 0e2a74e0fc9f >

05£30312d566 -> £23433877c24,

£23433877c24 —-> 856955da84’/e6,

856955da8476 -> 9635ae0956e7,

Reading table information for completion of table and column names
You can turn off this feature to get a quicker startup with -A

Database changed
mysql> show tables;

alembic_version I
chart I
connection I
dag I
dag_pickle |
dag_run |
dag_stats I
import_error I
job I
known_event I
known_event_type I
kube_resource_version |
kube_worker_uuid |
log I
sla_miss I
slot_pool I
task_fail I
task_instance I
users I
variable I

I

21 rows 1n set (0.01 sec)

/4 10.12 MySQL #ifi

BV B3 Airflow.

J& 3f) webserver P3P EFE .

S airflow webserver -D
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Python B FHLEHIRIEAIT

J&a &l scheduler 5737 3 FE .

S airflow scheduler -D

BI Az 4T — 1 AT 2% N LocalExecutor 1) Airflow B R4, HT4Ar=3E., AR
LIS I DAG £ 55 B4tk 1 .

Airflow fic& Redis #l1 CeleryExecutor

CeleryExecutor { H il Celery 1F 4 Task $AT 151 %, HAMEIY EYE. {1 Redis ZidE
FEAE N B ] N (broker) KECE CeleryExecutor 2 —F & WL I A r= 3485 0 (1 HC &

Celery & (£S5 BNA, £ 9 B AL, 5HE TR Arflow 5R5RIKE, 7S
BP0 A RS AE, X5t CeleryExecutor. £ | CeleryExecutor, FAITH] DL EE A Hb ok
AR ERAENE, S An AR SR

i B AR RS R

B %3 Celery.

CeleryExecutor 7% Python 15 %3547 Celery, ANJi 3l worker fifiiff £

pip install celery

Celery 58— RIEMELZH B 4E5H# broker. RabbitMQ Fl Redis & 'H 7 #EF 45
MR AP broker, X BIKAMER] Redis, K AZEEFAEHEFER 7, 1M RabbitMQ 1% %
7% Erlang 3 #F. R AEA P IREI% (3 RabbitMQ, 7] 2% RabbitMQ B J7 Wik 1) 22 25 Al
ic B 771

%:5: E‘% RediSﬂ

56 M https://redis.io/download TG Eh A<, H i+ redis-4.0.11 tar.gz.

tar —zxvf redis-4.0.11.tar.gz
cd redis-4.0.11

make AT
make test #4&GiF

cp redis.conf src/ #RAECE RS, ATPATAT IR —H

cd src
./redis-server redis.conf }EEIASTABEN redis-server , (MM 127.0.0.1 , H W

fh $ ip , WHEHN bind 0.0.0.0

JA 5l Redis 0 FE J5 ) % a0 B 10.13 o

)bIF-U}-U}-UJ-UJ-U}-U}-Lﬂ‘
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# Configu e
® Increased maximim n

Fort 9
FID: 11485

hittp: A Aredis 10

WARMNING: The TCP backlog setting of 511 cannot be enforced becouse Sprocssyssnet/coreSsomaxconn 1s set to the lower value of 14
5e initialized
1t_memory et to @l Bockground sove moy fail wunder 1ow memory condition. To fix this issue add “vm.overcomm
' for t t frect.
Transp es [(THP) endbled in yo
aenabled’ o aot, and add it to your c/rc.local in

/9 10.13  J3%) Redis ¥4

S 7 PR 75 B 7E I 3 B AT

nohup ./redis-server redis.conf 2>1&
$ =20 184 Airflow Bt & XA

HA 7 B2 A E X JF Airflow Redis 23 FEENE R AT . WREEEITE RI122L
N Redis, 5 24810 Redis 2088 FE
iz 3 Ab:

executor = CeleryExecutor
broker url = redis://127.0.0.1:6379/0
celery result backend = redis://127.0.0.1:6379/0

U0 Bsh Airflow FHOCHEFE .,

# )5 5l webserver

/581217 airflow webserver -p 8080 -D
alrflow webserver -p 8080

#)3 3] scheduler

/581517 airflow scheduler -D
airflow scheduler

# )5 5l worker

4551217 airflow worker -D

$4#2/~N addres already use , W&FH worker log server port = 8793 =&E#GH, WEHME
N 8974 &

A4 o5 P )

airflow worker

t5zh flower — B]RPAANE B
5681217 airflow flower -D
airflow flower

LEE
(1) i&47 airflow worker 7] LL¥8 €A A A FR, ERA N default.

$ airflow worker —-help

243



Python B EI{LEHERIEN]

[2018-09-20 21:56:51,822] {settings.py:174} INFO - setting.configure orm() : Using
pool settings. pool size=5, pool recycle=1800
[2018-09-20 21:56:52,178] { 1nit .py:51} INFO - Using executor CeleryExecutor
usage: airflow worker [-h] [-p] [-g QUEUES] [-c CONCURRENCY]

[-cn CELERY HOSTNAME] [--pid [PID]] [-D]

[-——stdout STDOUT] [-—-stderr STDERR] [-1 LOG FILF]

optional arguments:

-h, —-help show this help message and exit

-5~ —do pigkle Attempt to pickle the DAG object to send over to the
workers, instead of letting workers run their version
oF the code.

—q QUEUES, ——queues QUEUES
Comma delimited 1list of queues to serve

—Cc CONCURRENCY, --concurrency CONCURRENCY
The number of worker processes

—cn CELERY HOSTNAME, --celery hostname CELERY HOSTNAME
Set the hostname of celery worker if you have multiple
workers on a single machine.

——pid [PlD] PID file location

-D, —--daemon Daemonize instead of running in the foreground
--stdout STDOUT Redirect stdout to this file

—-—-stderr STDERR Redirect stderr to this file

-1 LOG FILE, —-log-file LOG FILE
Location of the log file

BN, iz4T worker 7EPAF web task b .

$ airflow worker -g web task

EHARAT Sz Airflow, HizfT worker. £ DAG {£55 748 EAE 5\ B a] S2E0 45 A
AL E .
(2) {EizAT airflow flower B i 4G %23 Flower.

pip install flower

H 3 airflow flower.

S airflow flower

Flower [¥] )2 zhBRiA\ i 124 5555, WA L 3E i 1 S-SRI MUE .

$ airflow flower -—-port 5555

Airflow {E53H 4 Operators

#E Airflow ) H 1208 7 EiFfEH, A Airflow EATAE R DAGs %, MfE
IR AR 1 — N ME S ), BI#-Fh Operator. A /-4H i ] Airflow $#241L[1) Operators
Jetna] H 7€ X Operators
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B 10E  (ESSIFE MRS Airflow

10.5.1 Operators &4

Operators o V142 B & R HAE ST, IXEAE S5 1E LA il DAG ARSI M. rf
[ Operator 3JJR4: H BaseOperator, FfLLiX A7 4k A VT 22 J& 1A 7 v
Operator =44 DL F =M,

® PAT—MBRMRAZENE EPAT— IR,

O EIEMN—NRGEAEFHE| N —NFR4%.

0 RMMERE, T—H4FLEA Operator, CHFIF4E4T, AR BELEFEMH. Hldo
/£ HDFS X S3 ¥ F4545 2 LM 534, /& Hive P13 4‘%‘1’ 6y R KX— R 6945 2 Bt
], 47K Ef BaseSensorOperator.

10.5.2 BaseOperator &4}

Pirf Operator #72 A\ BaseOperator YRAMKE), JFET ARG HEZ DhFe. X252
P40, P DAA D E AR EE ) (8] SR F i BaseOperator )40, LA T fi# Operator ZEA4FM: .
JeRE— NI R R .

class airflow.models.BaseOperator (task id, owner='Airflow', email=None,

email on retry=True, email on failure=True, retries=0,

retry delay=datetime.timedelta (0, 300), retry exponential backoff=False,

max retry delay=None, start date=None, end date=None, schedule interval=None,
depends on past=False, wait for downstream=False, dag=None, params=None,
default args=None, adhoc=False, priority weight=1, weight rule=u'downstream',
queue='default', pool=None, sla=None, execution timeout=None,

on failure callback=None, on success callback=None, on retry callback=None,
trigger rule=u'all success', resources=None, run as user=None,

task concurrency=None, executor config=None, inlets=None, outlets=None, *args,
**kwargs)

XEEIRZZE, vEBEE 7CH VM ETFARER, LEABER, FEEENLS, %5
start date € JAEK S —IKIs T IS [8], i1 SEE &1 B start date 7F schedule interval f}
T . b G B K HL AR 55 T 6 H O %8 '2018-09-2100:00:00', BB IR S R E A
'2018-09-2105:00:00', airflow ¥4 start date /i I schedule interval /E AHAT H . 1T 55 MIKH T
BB HEBR, W RS A OIS B, (HEH T # start_date ANFSFEHATHIWAR, IBLIEE
A B K A=W 2 - TR FEMAT T HEES, LR T2 ﬁﬂﬁﬁﬁw, . A] LA
£ DAG 1§ HH cron ik,

schedule interval="0 14 * * *"

ol 75 FE4# FH TimeSensor 8k TimeDeltaSensor. 1 /i f5 Operator #fi4% 2K H BaseOperator,
(A Itk BaseOperator [1)Z £ tH 22 HoAth Operator 24

10.5.3 BashOperator BI{E FF

B 7 1L DAG 7-fl——tutorial /& —> #1784 [¥] BashOperator, i F bash #y2 al i 4,
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Python L EHHHEAT

LB ZH0 AT LA 275 tutorial.

mmmn

### Tutorial Documentation

Documentation that goes along with the Airflow tutorial located
[here] (http://pythonhosted.org/airflow/tutorial.html)

import airflow

from airflow import DAG

from airflow.operators.bash operator import BashOperator

from datetime import timedelta

# these args will get passed on to each operator
# you can override them on a per-task basis during operator initialization
default args = {
'owner': 'airflow',
‘depends on past': False,
'start date': airflow.utils.dates.days ago (2) ,
'email': ['airflowl@example.com'],
'email on failure': False,
'emall on retry': False,
'retries": 1,
'retry delay': timedelta (minutes=5),
"queue': '"bash queue',
‘nool': "backFill®,
'priority weight': 10,
Yend date': datetime(2016, 1, 1);
'wait for downstream': False,
'dag': dag,
'adhoc':False,
'sla': timedelta (hours=2),
'execution timeout': timedelta (seconds=300),
'on failure callback': some function,
'on success callback': some other function,
'on retry callback': another function,
'trigger rule': u'all success'

e s sHe o oHE e S o o o S o o

}

dag = DAG(
“tutorial®,
default args=default args,
description='A simple tutorial DAG',
schedule interval=timedelta (days=1))

# tl, t2 and t3 are examples of tasks created by instantiating operators
L1 = BashOperator (

task id='print date', #XEWITLLE —1 bash HEH

bash command='date',

dag=dag)

tl.doc md = """\

#### Task Documentation

You can document your task using the attributes “doc md® (markdown),

‘doc® (plain text), “doc rst®, “doc json’, “doc yaml® which gets

rendered in the UI's Task Instance Details page.

I [img] (http://montcs.bloomu.edu/~bobmon/Semesters/2012-01/491/import%20soul.pn

g)

mimmn
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- E10E E5FAEMES Airflow

dag.doc md = doc

t2 = BashOperator (
task id='sleep',
depends on past=False,
bash command='sleep 5',
dag=daqg)

templated command = """
{$ for i in range (5) %}
echo “§F ds 11"
echo "{{ macros.ds add(ds, 7)}}"
echo "{{ params.my param }}"
{% endfor %}

mimmn

t3 = BashOperator (
task id='templated',
depends on past=False,
bash command=templated command,
params={'my param': 'Parameter I passed in'},
dag=dag)

t2.set upstream(tl)
CL3.set upstream(tl)

X 1] 2 BRA S M, EHEEHANZ bash 74, HSztn] BUE N R 42 1Y) bash i
A 3MHH T Jinja BEH, "{%%}"WNEBRE for #3455, B TFIEMEEE. "{{}}"WHAEE, Hi
ds ;e PATH I, 2 airflow [f)7 25 &, params.my param sz HE X & . BIEE 775t
AR, AN e BR AT 2 AT H % TIERT R

10.5.4 PythonOperator BY{# F

PythonOperator 7] L1 ] Python PR#(, Python ZEATA] DL AR R F(ESS, R sLrE
AR5 & 1) Operator, BURHTES5F5 N Python K%L, ¥ PythonOperator.

N2 B 7 X% H 1 PythonOperator 13 FH FIAE

from  future import print function

from builtins import range

import airflow

from airflow.operators.python operator import PythonOperator
from airflow.models import DAG

import time
from pprint import pprint

args — {
'owner': 'airflow',
'start date': airflow.utils.dates.days ago (2)

}

dag = DAG(
dag id='example python operator', default args=args,
schedule interval=None)
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Python Bzt E4ERIENT]

def my sleeping function(random base) :
""nThis is a function that will run within the DAG execution"™""

time.sleep (random base)

def print context (ds, **kwargs):
pprint (kwargs)
print (ds)
return 'Whatever you return gets printed in the logs'

run this = PythonOperator (
task id='print the context’',
provide context=True,
python callable=print context,
dag=daq)

¥ Generate 10 sleeping tasks, sleeping from 0 to 9 seconds respectively
for 1 in range(10) :
task = PythonOperator (
task id='sleep for ' + str(i),
python callable=my sleeping function,
op kwargs={'random base': float(i) / 10},
dag=dagqg)

task.set_upstream{run_this}

i L EACHS T CAE B, 55 task JAKEOC R AT LABIAS AR, X AESEPR N 2
JDACHS e S5 R, IR E S, Y HIEE J7E. PythonOperator 5 BashOperator ZEAS
fel, AN[FIf7E python callable /£ A [f1 72 Python BREL, 1M /5 &1L A\ F1 2 bash 52 okl A, it
op_kwargs A L&A N IS4

10.5.5 SSHOperator B FF

LIS RES, £S5 REZHMAEZ GHLE B, WflE YL SRS Ve, iXi) Ay
VL fai §Lt {5 . SSHOperator SKifi] iz #2148 E R BIASAE S5 . SSHOperator {8 H ssh il 5L Fs
FHLEE, 7EEERE, SSHOperator i FRIASI A2 UM 7 HIBCE XA, i AR
N L RARAS, DA R A B o B i 2> B st B S AT B S L BAS B

. ~/.profile

4 5y
. ~/.bashrc

T & SSHOperator [FJ{F 57~ .

task crm = SSHOperator (
ssh conn id='ssh crmetl’', # ¥§% conn id
task id='crmetl-filesystem-check’,
command="/home/crmetl/bin/monitor/filesystem monitor.sh', # N2 LHIHIA

't
dag=dag
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F10E ESZFEMEF Airflow

X B ssh crmetl & —Mi&EHE ID, &AL airflowwebserver FHIBCE . BB FEIT:
(1) BESFTITF webserver, H.ily Admin 3 R[] Connections Wi, 1K 10.14 ffrs.

..-.'_h Airflow DAGS Data Profiling ~ Browse - Admin - Docs - About-

Ponol=s

DAGS Configuration

Users

Connections 5]

Variables
e DAG Sched ycoms er Recent Tasks ©@

K 10.14 B E arflow [1)EHE

(2) SAJGIEFE Create ST — 1 ssh &R, MANER:d. TP ik, P 2FMNEEE,
i 10.15 Fre.

".'-# Airflow DAGs Data Profiling - Browse - Admin = Docs=- About-

List Create
Connld s5h_crmetl
Conn Type S5H
Host 192 168.“."
Schema
Login admin
Password
Fort
Extra
Save Save and Add Another Save and Continue Editing

K 10.15  GJ%E ssh i
REZJE, #inT MR ssh crmetl KiE BN FEAL ERBIA T .

10.5.6 HiveOperator BY{E FF

Hive /&% 1 Hadoop ) — N ds & B T, n] DURFSS K A0 (B SO RSy — sk B e 3%
IRt e L) SQL B ThEe, ] LLKs SQL & 1) ¥4y MapReduce {£55 971817, £ Airflow
FiH Hive (55, 5 56/ 2 &2 KM

pip install apache-airflow[hive]

N2 fE R .

tl = HiveOperator (
task id='simple query’,
hgl='select * from cities’,
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dag=dagq)

# ULIT) Operator i1 DockerOperator. OracleOperator. MysqlOperator. DummyOperator.
SimpleHttpOperator 5%, 77K, AH——4.

10.5.7 4AfaJ 8 E X Operator

N HE 77 i) Operator 5ANGET 2 75K, B B & JF & — Operator. 7T /& Operator FL&Z & 5.,
7% 7K BaseOperator F 5280 execute 7774BP 7],

from airflow.models import BaseOperator
class MyOperator (BaseOperator) :

def init (*args, **kwargs):
super (MyOperator, self). 1init (*args, **kwargs)

def execute(self, context):
###do something here

B% 1 execute J7i%4F, &N LASEHL on kill 777k (fE task # kill BSFHUAT)
Airflow 72 > #F Jinjia BHGE S 1, A WAL H € X Operator H1INA Jinjia FEHRE 5 )
sCFFle ? HszdEd e L, N EAE H € XY Operator 8 I J& R AT

template fields = (attributes to be rendered with jinja)

B, B /7R bash operator HHAEIXFE:

template_fields = ('bash command', 'env')

FEAEEPAT 20T, Airflow 2 H#hiE % bash command 5% env H [¥]J& .

B4: Airflow B &R 7T 2982, EWSCHIT Operator, W AEIEE. 704 XA+
R4 . HTITP &, mfEFEEE, 7JiZ% Airflow ) Operator J54CH%, AW EH® LIE
TR o MERMES AT BLEE B %€ X Operator K528, $oANE Z& 155 7] LS restful api K17
At 0, SRJ51#H A SimpleHttpOperator K SEEUAE 55 16 H .

Airflow ££8f. SnJHEFE

FEFESEE B NIRATTT) Apache-Airflow RS KB 2 1HEGE I AE A] FHME. AT PE4R 21
nfaf &2 Apache-Airflow £ R4 .

10.6.1 Airflow B0 A ST IPiHFE

Airflow RGEIBITN A FZ5H3 R, B0 AE 7 Airrflow M-S ThEE. ST 3R
1,35 Web AR % 2% webserver. i EF2F scheduler. 4T B 7C worker. 7 5 BA%1) 53 T H. Flower
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E10E FHFHEMHE Airflow

%o Iz Apache-Airflow S8, =] &S 1) F L5797 3R

(1) Web Hi55 2% webserver: webserver & —N5F3PiEFE, B85 HTTP ig2K, FLIFHRAT
i1k Python Flask Web W HFEF 5 Aurflow #E1738 H.. webserver $2fit | L FIiE:
Fab, kA, BEIES.
B 42 EEEATOES, B ESERAES.
PAT ad-hoc 443K SQL & &) REMESRE. BEFHEME L.
Ao B iEdE, @AERIRTRIEAE. ssh 692485,

webserver P EFE#EH Gunicorn k%528 (FH2T Java i) Tomeat) AAFEIFRIGK, A
i &2 {AIRFLOW HOME}/airflow.cfg SCAF workers (18 425 il Ab B2 3 % 35 oK (1 HEFE 24
(P

workers = 4 #E/;;H)E 4 1> gunicorn worker (i#FE) &b web iFK

J& )] webserver SF3P R .
S airfow webserver -D

(2) scheduler 72 — /NP4 dERE, HEMHE TSR E TR, PAEfE 2 Sl kAT 5%
AT -
$ airfow scheduler -D

(3) worker 7&—N5FPaERE, HEZ— e Celery WHEERAF, 5T BAKK)
DAG 1£%. 4 Airflow [¥] executors % & N CeleryExecutor I 4" 7 2T J& worker ~F97 3k . 4
A P3R53 F CeleryExecutor:

executor = CeleryExecutor

JAs—~ worker ¥ FE, ERIAIBAF) 44N default.

S airfow worker -D

(4) Flower ;& — N dtiE, HTFIE Celery HEB\Y . B Mm-S T

S airflow flower -D

R\ I ¥ 2 5555, AT EAZE ] Yo 28 Hnk- A= % A http://hostip:5555 KV 7] Flower, X} celery
TH S A A AT e 4%

10.6.2 Airflow ByFHriHiZ2 A —E T/ERY

Airflow BJ5FHPRERERE 2 (] 2 1), EATIFAE BEAKHS, A B FN . B3Rt
FEEEAT RSB R H 5 LA RS, BT —iigft 7 Airflow M4 TR .

VA 228 scheduler 2 [8] F& P4 Hb 48 18] Ju B4 ZE (Metastore) CLyEMHF DAG (n] 2 E A/E LR )
e 7 e BT . R N EART DAG PRI BT T AT, scheduler SFPRERE L&
FeAE o e FE G2 — 1> DagRun S5, Jffii’x DAG WHEBHEARIES (task) o fil & HSEFFAS

251



Python Ba{tiz4E IR

e HAOE I HATAES, eEiL task 1H 5 276 2 PA% (broker) H, —" task JH B AFEL & LI task
[¥] DAGID. taskID M H AR EPATHIREL. R task & ZHAT bash A, HA task JH Bif
247 bash AT .

FH AT HETE webserver EF%Hi| DAG, WUNF-ahfihx—1 DAG ZAT. = H XS Y
fi, —~ DagRun [ 66 72 o B4 FE L 21 22, scheduler i FH [RFE 1) 77 ik & DAG H BAK T
task.

worker P FERG M ITHEH ST, WREGHE, SAHEEASIFEBHEE, SEHE
FHEE, EoHEnidEY DagRun SEFIFPIRES A IEEIZTT, FHFEE AT DAG H1Y) task.
A DAG PATHED, W DagRun SEFI PR R, & 0 SRS 9 R M.

10.6.3 Airflow B SERE

R CA_E BTG P R Iz AT AL R — S HLES BRI AT 52 p Alrflow R BT R0 8, 2R U0 10.16
FTR o

& 10.16 Airflow B4 212

10.6.4 Airflow 275 (58 =T

EREEE RPN, WEMEH Rgt, —BCRHER. mTHRTT AKREE
Apache-Airflow [FIFECFFERE. =] HIHE, Airflow )P F 2] 70 A7 2 6 Pl48 Eis1T,
BRI 10.17 B
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F10F (E5FEMES Airflow

K 10.17 Airflow 2

XA LA R Ak

® 57H: R —/ worker 7 &R B AN, BB AkIE4H), R HEA4 worker
AR AR RAIAAT.

® NAXAE: WwRIARFTH - LEAFEERNES, RIFESHES GIE LBAT,
ARAFF)| B H g AT .

10.6.5 ¥ & worker H &

P& worker 1 5 LA B 77 2K

® RIY R TABEmKBATRImE S worker T ERNKPY REFF, AL LHT
SAEE R — /N UHAE B, i KA iEH2, & F worker NF ZA(EFTF AP dt42iE
MBP T JATAE S, B3k worker 7 & VAETAFAIL. RE BIRFG 6T HATY A&,
A VUT ARLIT Y &

@ HHYE: VB MEA worker P EMTFIF ALK REAY BERE, T IT
1422 Airflow 982 & L4 - {AIRFLOW HOME}/airflow.cfg ¥ celeryd concurrency #9414
K EI. Flhe:

celeryd concurrency = 30

BATAT LR IR SERRIT AL, MAERE BIBATIES IR, CPU 0BRSS, SNSF R A
R A R SRR R

10.6.6 ¥ & Master T &=,

A AR SRR E 2 E 8, Uy BET A REiTMIRS . AT Y B webserver
SFHREERE, CABGIE R 200 HTTP &R e — S ilas b, sE N webserver RS TR 8
TR M. HFEEENE, 8RR FEEIT ) scheduler 5F4P3EFE, WA £ 4> scheduler 1217,
AT e MESHPITZ IR, BESSETERRNERZ/TMHE 2R 8. & 10.18 fix
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N RE Master 5 5 224 .

Worker Node (1) i\ Worker Node (2) Master Node (2)

4 10.18 R Master 543

FRXHE, e A, scheduler ARERIBTIZITIAAN, HAIEAT scheduler 77 55— H
LR, 4RSS ABiiFE1big Ty g2

XN ERGFRR S, WECLEMRATET, AT UAER GHLEs E#E scheduler,
Rig17— 61188 EIF scheduler 57 #tFE, — Hiz4T scheduler 5P BEFE I 48 HH B P, S7Z)
s n—ailgs EiY scheduler. AT LAEBNEE =J72H44 airflow-scheduler-failover-controller
SEEL scheduler AT H, FAADRIT .

B—: F# failover.

git clone
https://github.com/teamclairvoyant/airflow-scheduler-failover-controller

%0 EH pip AT %3

cd {AIRFLOW FAILOVER CONTROLLER HOME }
pip install -e .

=2 WIatk failover.

scheduler failover controller init

ﬁ g1 T failover #7461t b & 1] airflow.cfg F & mpy &, B FE &% % Aiflow F 47461k

FUH: BElE failover.

scheduler nodes in cluster= hostl, host2
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F10E (E5AEM:S Airflow

E host name ¥ [/ i# i scheduler failover controller get current host #4345

FHho: BEZK falover PR ZIAINRE R, BECHG, ATLMERLTar@ A THRALE.

sChedule:_failover_gontrcller test_connection

FNA e Ja3l failover.

Scheduler_failover_gontrollerstart

Rlit, SN 28 M B an & 10.19 Fros.

Worker Node (1) . Worker Node (2) . | Worker Node (N) . | Master Node (1) | Master Node (2)

il -
: e

TRl Bormene

4 10.19  fdH ) 2E 4

10.6.7 Airflow £ ER BT
B R BTSN T .

® master] 7 %1% T webserver. scheduler,
® master2 7,515 47 webserver.
® workerl 7 .5.15 4T worker.

® worker2 P .51547: worker.

N

B8 BAFI A %% O a 3h 37 4b Fiz 47 (RabbitMQ. Redis,etc) (%% RabbitMQ Jyikn] £
W, :http://site clairvoyantsoft.com/installing-rabbitmq/ ) , %1 1FE7E{# H{ RabbitMQ, N ¥

RabbitMQ {5 sk = 7l FH AR B &,  JF A RabbitMQ SEA5I A & 7 2 45 1 .
ﬁﬁ?ﬁ%ﬂ[ﬂﬂ
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B A /[EBIT T HERINLES B % 3% apache-airflow.
8 B{AIRFLOW_HOME}/airflow.cfg SCF, #{R BTG B8 F [E] — 10 i & S0
{24 Executor Jy CeleryExecutor.

executor = CeleryExecutor

A E JTLEARE E (metestore).

sgl alchemy conn = mysql://{USERNAME}:{PASSWORD}@{MYSQL_HOST}:3306/airflow

B RN (broker). IR {#HH RabbitMQ:

broker url = amgp://guest:guest@{RABBITMQ HOST}:5672/

o SL4# B Redis:

broker url = redis://{REDIS HOST}:6379/0 #fHEIEE 0

WSS B A7 J5 v backend.

celery resdlt backend —
db+mysql://{USERNAME} : { PASSWORD} @ {MYSQL HOST}:3306/airflow #3RIEtn]LI{EH
Redis :celery result backend =redis://{REDIS HOST}:6379/1

% =7F: 7f master]l il master2 F#5E TAE/R (DAGs) .
F VU5 : fE master]l EAJIG Airflow B G EUHE FE

S airflow 1initdb

T4 fF master]l A AN ) SE R

S airflow webserver
S airflow scheduler

7N fE master2 )3 5 Web Server.

S airflow webserver

H-t: 7 workerl A1 worker2 |2 3 worker.

S airflow worker

B)\GE: MR A webserver, TTLUMEH Neinx. AWS 25l 55 28407 webserver (1] 17
B, AEMNTER. 2k, Pra e elm ] HEE, Apache-Airflow 540 LA AT .
mMEAE T EEZHEME R, WefSEE T M.

® ‘B M3b: https://airflow.incubator.apache.org/.
® 3 A%: https://airflow.incubator.apache.org/installation html.
® GitHub £ %&: https://github.com/apache/incubator-airflow.
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= 1NEs
Docker&ssixmin

AFA4 Docker 25T AR. Docker HHiE X T FEF AN AT HEE L. 1F
Docker Z i, #& —EMNMHTELEMNHAGRZE. KBRFNZE. BE. raiksm
JRahE—RINERIEHRE, 5 1 Docker fa, FRATATLLREN A A AR BB — iR T R 2 w48,
SEI— IRERE B AbIZ AT B « N U3 ik 552 B, B OGER 2 DU 5 T & 1 — A ST 3R 1
Al AT R EW LA ERE N A . AT DAMHOXAE TR L, REE L5, AT N FH# w1 34
BEF B, Docker &iiftiz T., #BAEN Hizk B RS, T EREETT, mHIEREIER R,
5L T8 RGBT Docker U2 BACAKIE 4 A AT el ik il F R 2 —

Docker #hiA

b1 = TR IR AN K &, A8 FH AU IR 55 254K L St (1) P 2 A 55 28 0ok i i o il 55 2%
AL B AR R AR RE v Bh ) i 55 2% L1217 2N UL, B RETUNLE 1T LI ERE R St 54
ATl R IPLE RS (Virtual Machine Manager) 7] PARS G E S 28 1) B AR AL &
W HAE N — A RPEM, s EDILEC CPU. WA MEERE, Dl SFRHFR
FIH K. HPERWLTIE T R ER BN P EIERS (Guest OS) , IrSFAIE1THIERIER
RN FEVLIERIE RSt (Host OS) &

VIR 554512178 FVLERIE R St BUWUE BLES AT i AL, BRI ME CPU,
NFE. Mz, B RFRMIES:; BIUWETEZT P EIERGEMNHER . RERSFEDL T
JE AU 55 A B B, A A3 Qe 55 45 REB 20 B I i A2 AE A R JUAG AR UL 25 7 34 E R gt iz
L H i

A PR ARABAT I B OAL, stae ik B UL B Y BEAR 5545 1) CPU. £ W28
%, IEBER. £ SRS S 2% Linux #1ER2%, @id BB HERCEZ N EIDURS
ay, XL RE U 55 A8 AR AR 55 25 H Linux A% B4 RE R S5 28 B ST &R S FH P03 ik 55
xRS, BT FaE, B EESD RIS SEA B SMZE X RSt VP RSS 4%
BN 7B IR S, B RE AU AR S5 A5 0 RE A A R S I M 2% . BT S5 AR H BT A
MRS 41 CPU. WAMBEE . BT 1 EUAAA] Guest OS HIJT4H, BlitkEr— 5 B4
k55 28 B TE RE B2 T — & Y0 B i 55 45 1Y 14 e

FetE AR5 2% Big AT KVM BRI, EBRNLEZEITHP RN AER, — &R 80%I[1 T A
e FTAEMEF R UL E R ETUINLERTE 250 Guest OS = E. Docker & a8 FoARIL AR S5 45 1Y



Python Bt E4ERIENI]

Linux #1E RGN M RS, VERGE] 7RIS, EIFAMBEHNLIFEE — P
PHERE R, HIRMEEBAL —FEACR . R UENLERERERNTIRGE, BB e
AR A IR R, AT CAAE GO APl b L A, TSE 2 TRIER) . T8 BRI .
Docker 2 X Linux FasHI3 3¢, SRR ESCHH PO, 2 H A7 tbsin T i Linux 758§
Docker &I N 2 2% 512, BT & 0] CAFT B 4mAT TR S FH A AR 0, 381 — /> m A2 A4 1Y)
waah, SRE KA BEMTATH Linux AL3% E, AT CLSEE ML . 2588 & 52 = Y FadLH,
HHEZ [BIASEEA R

Docker f&R{tAIq)RR

C1) i LR FOUATL B Y A 1)t

55 a0 R LB ATE BN, BN LBITEZE I RIERS, BPRERS Ligirs
PRI HFER, — G RSS2 80%H BT H &1L SR AE 1 B CF REL AN P LR E RGEA &

Gk 111 fros, WSRSKH Docker 488 50K, B LiBfrEEMMSTEE, EHRSH s
TEMS RN AR, BRSNS 3 RS EHE— A%, B S 23 15CE R St
FPIER R 55 23 00 SCAF &R 8, (B4 T Fe RS, B B R REIRS & #40 B C ML) S RS 1E
YRRk 55 &% B IS T READ MR B8, BEAN R SUUIR 55 4% 85 R ADL O A B0 2 R P 2% o |l T R DU
5 B FEAKI AT REAT REAUAG, Rl BcA B B AN P AL AR R e i IR RTE A, &6
FE AU 55 2 PR RE R KR Tt

— G EilEFHBEKET 4 Linux ERWLATREARF R, AnfLLEEH Docker 4 JL 1
22 EASEMN Linux ksS4, WORSERVEREHEENHIIR S 45, £/ Docker mi Rl PASZ AT
payi &

;5378 8] Bt #2 153 g e
ERER| | EHAERFE |  BEHEER
A B C
Bl Baal BHaas
ws s we
TH/ME TH/E TH/E EHERF |EHAER |  EHEERE
A B C
e =k |} TANE EPAaE
EBERER fER% fER% m=/TH TH/EE

ESSEERS

. ES3EERS SBEMRG
DRSS PERSE
ERHL R Bea R4
111 REILMLAEH S A S e X

(2) PRIFEHE
BT RMEBETAERE, 8B BBl —aylesn] gem oikiziT,
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% 11 E Docker ZEHANE

e A R 1 2 5 1 BT L% % L P P ) T B 23 . LEATREB— Java JF ) Weeb
R4, HEHUAGILE Tava FIERIMFREAE R, TASEFE %% Tomeat. Nginx. He—&Hl
5 A T E K.

{4 P Docker T Lot R AR BARIT BL7E—ANSCIFEE. (Docker B 50HF) | BTN
PERES REN BN SS 32, FEREIUINGS 5 R B RS BN S AR AR e SLSLRENL ESBAT —#E.
7 Docker, LA —KHBAALIELT, W LT EELKRA.

(3) $Rfit— M Fh 5

A Hh At N AR« R SR AR R BRI PR T R A A i A S, S Bhal e A — A R AR 55
S S B I A — R R . PR

(4) FRAEFRMER = RS o

N Docker 25 #5 0] LABETFBE G, FrLMRIE & &Y S48

(5) ZHEBMAR S 258

Wid 2K, — BV LR 2 AN R 55 4%, RIEAE — S L4 Bl nl DUBLU S iUk
IR, ] AU 73 A Q2R A o

3

Docker IZ&E=EESEH

AHT FE S 4H7E Ubuntu 18.04 R%¢  Docker 225 5. HAh#{E REIESHE T X
#4: https://docs.docker.com/.

11.3.1 &3& Docker 5|82
B T A ] Docker 2225 4.,

aaron@ubuntu:~$ wget -qO- https://get.docker.com/ | sh

WAT Bk ar %, WIAETH P E, BVA] R EERHTRA Docker 30T HEh %3, &
SEREA N

If you would like to use Docker as a non-root user, you should now consider
adding your user to the "docker" group with something like:

sudo usermod -—-aG docker aaron
Remember that you will have to log out and back in for this to take effect!

WARNING: Adding a user to the "docker"™ group will grant the ability to run
containers which can be used to obtain root privileges on the
docker host.
Refer to
https://docs.docker.com/engine/security/security/#docker-daemon-attack-surface
for more information.

PLIE root HH P H 51517 Docker B, 752347
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sudo usermod —-aG docker aaron

Bt H P aaron @SN3 docker FH P, REHEFIER, &I H P IR

docker: Got permission denied while trying to connect to the Docker daemon socket
at unix:///var/run/docker.sock: Post
http://%2Fvar%2Frun%2Fdocker.sock/v1.38/containers/create: dial unix
/var/run/docker.sock: connect: permission denied.

see ‘docker run - help®.

AT N A2 Ja 8 Docker 5| 2.

aaron@ubuntu:~$ sudo service docker start

LRI E AR ET IR B3R . IREFIEE, WHAT FHBH2

sudo systemctl enable docker
sudo systemctl start docker

MRiz17 .
aaron@ubuntu:~$ sudo docker run hello-world
11.3.2 {¥£/ Docker
fF 2 BiZek T f#—F Docker 28484, W 11.2 Fiss.

Clients Hosts Registries

Docker hub

repository 1

remote host

o
L L iz
i T o repository
docker - Image
" image 5
WROG 5 image 8
| { Imagas o

112 Docker HIZ24

&

Docker 4t/% (image ) 2 A#X4 Docker © % (Registry) &9, A T2 Docker
B35 09 ARAR.

® Docker Z AR TIBATE)— AR, AR A AT @28 69 2 PR 525

® Docker THAZ —NYIERE PEIIE, F TIHMAT Docker Tt F2fo 55 .

® Docker & F 5%i8 if e AT H A4k T EA4# ) DockerAPI 5 Docker 495 37 2t 421812,

YE VR P, BATEREAEH T2 Docker %5 F ¥ o
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11.3.3 Docker s RIFER 5%

(1) &A Docker in 2GR .

docker —--help $docker EFmAHIMER
docker COMMAND —-help #docker Bk ”‘CDMD 13 G B

(2) &F Docker 15 E..
docker info

X ka2 A LR BIAa . CHEE /D B8EE KN, BEARE KD, [ATEITH S
HEE

(3) WEREAR, MMEFERZRE AT EREE.

docker search ubuntu
docker search centos

BT RWE 11.3 Fror.

aaron{ubuntu: ~

File Edit Wiew Search Terminal Help
cdaron@ubuntu:~% docker search ubunti
NAME

9 11.3 docker search 4%

Mﬁ%ﬂ&%%ﬁ%ﬁ%ﬁ%ﬁ&?PEﬁkmuAmMe%ﬁ%,ﬁmmﬂﬁﬂﬁﬁﬁ
) ELREFR s 4 OB ST, KUESCPEAEA N, SR T BL 346 Docker $TFF 208, AT
%Hﬂﬁ%mﬁﬁ,L$%@EMN%ﬁmﬁm%,$ﬁﬁ@G

(4) MBS R BN B 75 28 5518

docker pull centos
docker pull ubuntu

(5) A FEIFHIEZSBEAR T

docker load < 1mage xxx.tar
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(5) BHEEER.

docker images
docker images -a

(6) tEHA.

docker inspect ubuntu

UG BIESBEBNEAREE.
(7 MErEER, BIEHEERILPREL d kEEE HER.

docker rmi ubuntu

(8) MExrEulBiR.

docker rmi $ (docker images —q)

(9) onBENE.

docker history ubuntu

(10) BIT7 4%
docker run ubuntu #docker run ZE#s A

Docker 728 0] ABEf# NEVW S TR, XMW ERE 1 iZEREIT il &R,
ARG RGKE. shell 5% . HEXNMDERANBRAZEBITHEMAMEFR, FEED
EHIEAT AR A BN B . RUNIZA R R 12 28 B ME — 3 FE, PirPL iz FE 45 R
i, HartbaeelFik.

1217 Ubuntu 7% FFHEASE B

aaron@ubuntu:~$ docker run -1 ——name="ubuntul"™ —-hostname="ubuntul"” ubuntu /bin/sh
cat /etc/hosts

127.0.0.1 localhost

::1 localhost ip6-localhost i1ip6-loopback

fe00::0 ip6-localnet

ff00::0 ip6-mcastprefix

ff02::1 ipo6-allnodes

ff02::2 ip6-allrouters

172.17.0.2 ubuntul

whoami

root

uname -a

Linux ubuntul 4.15.0-34-generic #37-Ubuntu SMP Mon Aug 27 15:21:48 UTC 2018 x86 64
x86 64 x86 64 GNU/Linux

ERar 28 740 ubuntul %4y, WERFAH ENLY N ubuntul. $447/bin/sh fF
LJF, BANHTENT hosts LAFHINE, FHFEER T WA (5ARPERERSGRA F0 . XH
A LAME A& Linux ar, SURAERHRIER SR e —F. MHEBRERTTE, EHNE
v B —~ 4 4 ubuntu2 )54, FHEH

docker ps

BEIEAEETNAR. WA exitBINAR, PT
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$F11E Docker RERANE

docker run —-d ubuntu

RNME G 51217 ubuntu 8%, TG = MM —HF BB AR 7, AR ido

R, By UIEafFreia T itEaAE, SNESSIRIEashEH .
(11) BiTHEZSI48 € MAC Hiht.

docker run -d —-—-name='centos3' --hostname='centos3'’
——mac-address="02:42:AC:11:00:24" docker-centos6.l10-hadoop-spark

(12) FHFrE RS-

docker ps -a

(13) %k —IK B3 A 2S.

docker ps -1

(14) fERar.

docker inspect centosl
QY S E i) EPS EFSH
(15) REA s CID,

docker inspect -f '{{.Id}}' centosl

(16) FRELEASS PID.

docker inspect —-f '{{.State.Pid}}' centosl

(17) FRENZE 2% 1P,

docker inspect —-f '{{.NetworkSettings.IPAddress}}' centosl
(18) FREUZEA% MG .

docker inspect -f '{{.NetworkSettings.Gateway}}' centosl

(19) FREUAEZ: MAC.

docker inspect —-f '{{.NetworkSettings.MacAddress}}' centosl

(20) BER 4 IP Hulk,

docker inspect -f '{{.NetworkSettings.IPAddress}}' centosl

(21) EHEREL.
ssh Zasil) IP Hbhk

EINENS (123456) BRI N IR S 25 .

ez e, ALl S — M7 s UEA RS NER -
docker exec -1t centos /bin/sh

(22) BEARHBTEEYMHE.

docker logs centosl
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(23) FIHH— 24 g OB B Rk H 3%
docker diff centosl

IR RRH=AF: A BInE; B MBERE; C MRV AESEHH. AP
BRGEINAESUMBR 1R H R o044, #nT LAEFF.

(24) BERSR HHBREEZ MHER.
docker top centosl

(25) Bl 728 B SCPF H s 34 Ak 55 45

docker cp centosl:/etc/passwd /tmp/
ls /tmp/passwd

I PR 2% TP kbt m] LK 25 28 10 SO/ B ) B AR 55 s, X P77 sCLE 87 1
(26) {ZI1EAFRE.

docker stop centosl

27 fFIEPE A4S

docker kill $ (docker ps -a —q)
(28) JBBhAEZS.
docker start centosl

(29) MIPRFEANELZS-

docker stop centosl
docker rm centosl

Wl ER 25 28 2 T B S0 Ik iz A 2 1B 1T .
(30) MHERFTA &23.

docker kill $ (docker ps —-a —q)
docker rm $ (docker ps -a —-q)

RIS

N T BEE RAF (R AN B ML T 75 a5 L [R] ) &4E  Docker $2H 1 & KIS . 5 (Volume)
A A RE Ht, AR FRSUIHRFERE EVLE, MARBESBSF RGN -

G P RZNEEMEHRRRE 3, B A S0 RS, v LSRR
2 IR -

(1) G LIERSSZEILENEA.
(2) XEHEE B L2 AR
(3) XMEEETEH, AmEE.
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% 11 E Docker B ANE

(4) BIEGEINE —HAE, A SPmER.

HHASWEA , KT Linux T3 B F{T1E 2% mount, 7 2 #0458 7 R A 8 XA+ (B
XH) SREHE, BRT2ERNEAES.

152 5 FH 20 6

mkdir -p /root/volumel
mkdir -p /root/volume?2

docker run -d -v /volumel —-—-name="'centos5' docker-centos6.l0-hadoop-spark
docker run -d -v /root/volumel:/volumel —-—-name='centos6'
docker-centos6.10-hadoop—-spark

docker run -d -v /root/volumel: /volumel -v /root/volume?2:/volume?2 ——name="'centos7"'
docker-centos6.10-hadoop-spark

docker run -d -v /root/volumel:/volumel :ro ——name="'centos§g'
docker-centos6.10-hadoop—-spark

fEH docker run iy 2 CIERZS, fRE-v IiCCIE — MG ERIAESE, nTERE
MPEG, W ULRE G R @, i&n] LAATE E RS 4 S 19 H %, H RS H 3hfi8 € H X%,
ilid docker inspect A MU IEEIE. 7 AlE NiX 2S4S, EF /volumel. /volume2 H3x, £l
A IFESE -

HIREHE

AR BT A4 VI A 7 — DA A, win] P -volumes-from Z 40K AT .
AN SRAT — LB R O B T EAE A A 2 ML, At GBI G A4S .
BHaGwa, HSmag TIEERES, 2T THREMEEES AR S EEEN .

(1) B —1 47 dbdata IEIRE A2 .

docker run -d -v /dbdata --name dbdata docker-centos6.l0-hadoop-spark

(2) fEHAMZEZSH A - volumes-from K%K dbdata 543 I EHEE -

docker run -d —-volumes-from dbdata —-—name dbl docker-centos6.l10-hadoop-spark
docker run -d --volumes-from dbdata --name db2 docker-centosé6.l0-hadoop-spark

XFEL ] DS A48 Z TR B 3L 5 T

HalRIGH=D

(D) RAFAESIFBN, A DH AR 5E .

docker commit centosl centoslll

K IA PRSI — T A 285518, 18 docker images 7] LLFE 3 centos111 Bif% .
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ik izJ7i%, A LLEE — S AR e Bk
docker images
REPOSITORY TAG IMAGE 1D CREATED SIZE

centoslll latest d691a75ee371 23 minutes ago 501.5 MB

(2) RAEH a5 R R wT S BT

docker run -d —--name='centoslll' centoslll

3) MARZ, aFER.

docker inspect centoslll

(4) FHMFABR.

Lol EMBEGTRR S el b, FESHESFABE.
Plas A:

docker save docker-centos6e.l10-hadoop-spark > docker-centose.10-hadoop-spark2.tar
‘,E-ﬁ.‘
docker save -o docker-centosé.10-hadoop-spark docker-centose.10-hadoop-spark2.tar

BT RAEH sep i 2 5 HAD 77 0¥ docker-centos6.10-hadoop-spark2.tar & il #AL4s B |
P45 B:

docker load < docker-centos6.l0-hadoop-sparkZ.tar
docker load -1 docker-centos6.l10-hadoop-spark2.tar

(5) RATE#Bi15

docker push centos6.8-lampl

RRE A A RAT B P 28

Docker 42

Docker J& s 2 7E1g FHL4s EAIE — 48 docker0 YRR ZEEE T, B2 M RFC1918
€ X IPIRA sk P BENLE B — A EANA PR R 7 RS, FRR LAl 2s docker0. 411,
)53 Docker J5iE$f docker0 | 172.17.0.1/16, —> 16 AL T MHERSLE A 2SR T 65534 4
IP il

docker0 JF A2 IEHHIMZEEEL, B R e E BiX b 09 AR M R 2 [8] B 3% K21
PEAERLCUR WA, Al DMEE LSS EHAHEEIEG . a5 A8 EIEE .

Docker &6 — 48, BB —XAERE D (Peerlnterface) , RIULT—NETHIMN
i, AE—IA LR 5 — il RIE I BAR L. Docker 2841453 1R ) —/ME N eth0 32 H1iER:
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PR b, FHE IR vethAQIR2QT XFEMIME— L FRRFFA 55—, ZAMERT EVLE 4
Z5 18] . I veth* 82 405 3] docker0 #iE2M & |, Docker 7E =HLMI A Docker 75 2% /8]
il — N ZRE T

11.7.1 Docker By &iEz{
Docker $24t T LT 4 FppH 2852 =0

(1) host 23\, 1¥ FH—net=host 5 € .
(2) container 523, {#H-net=container:NAME or ID f§/€.

(3) none ¥z, ¥ H-net=none 1§7€ .
(4) bridge ¥, fifi H-net=bridge fiE€, FRINKE.

70 TR BT A — R IX 4 A 254

® hostARX: WwE B EBZN4EH host e, P A XNEBIHF S 18 FAHE B —/- Network
Namespace. Z&RF IR Md  TWF. BLE A TH) IP F, mAEH @I
[P Fosm O HEATIEAZ, 2R AN EtbT @, W HE%. #R2FRFELLE AN
& & 9.
® container A& X: container XI5 LA EZ W A B o UL G 555 F—/~ Network
Namespace, mAALMEEIMNEF. FAROAET2RANZHTHYNF. BLEHTH
[P, MALH—NBENEELF IP. 5 uBF. FF, ANEERT NE &,
H Aot e L 2%, RPN RFELRGBH . ANESHHETUET lo MFRE
B4z,
® noneA&X: 1%/ none #£X,, Docker &t 23 A A T4 Network Namespace, 122
F A4 Docker BB HATIH/TR LB E . w3t 230, X/ Docker &% %A WF. IP.
BhF1E 8, FE&KMA A Docker ZERmMF., BLE IP F.
® bridge EX: bridge 22X 2 Docker ZKIA#IMNLEIXE, AHE N E4H Network
Namespace. X & IP 3, 774 £AHU_E 49 Docker 2 25 4% 3| BB ¥4 M A docker0 _E.
Docker H 5L Ihaetbam s, AremieRZERINH . Hitk, G1RZ HIED
H F K2l Docker 1M 25 ThfE, W1 pipework. Weave. Flannel %5 .
pipework 7& i Docker [ _F£ i Jérome Petazzoni JF /&[] —7> Docker W44 HC & T, HPMH
H 217 shell SE3L, TESH, FHTEWT.
(1) %% pipework.

git clone https://github.com/jpetazzo/pipework
cp pipework/pipework /bin/

(2) BT .

docker run -d —-—net='none' --name='centos9' docker-centos6.l0-hadoop-spark
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{4 F pipework B & %5 %% centos9 FFiE 2| W #F docker0 |, IP Huhk 5 In@7+g & M K.

pipework docker(O centos9 172.17.0.100/16@172.17.0.1

11.7.2 Docker %% i [ BR 5T

MAREZEH docker0 EIIMNLS, HARLHZIFIMNLS 2 172.17.0.0/16, ZEa$0] LLAIE NAT
J7RUTRI AN, HANRASGE DT T3] Y Y G SR 25 25458 B brO R 2%, 54 25 28 A1 5% 8% AT LA7E
G — AN itk B, 2548 n] LAV IR AR, AR ] AT 0] 25 28 X 2%

XA docker0 UM 25 A4y, AT AT S 1 BRS B 77 Xk MW 1 r) 25528 S g 11

ok e

docker run -d -p 38022:22 —--name='centosl0' docker-centose6.l0-hadoop-spark

(2) EEFA.
ssh localhost -p 38022
7E HoAth A 55 2% @ik v im) 47925 AR 25 28 sty 1 B AT [ 588, W] LA— IR 2 N 1 3847
B

docker run —d -p 38022:22 —p 38080:80 ——name—""centosll"”
docker-centos6.10-hadoop-spark

HSE R R FE AR 55 2% it iptables 5%, ] PLiEIL iptables ¥ & A2 28 1P bt

Docker \&&

T A SR ZI K, HECEMPEIRZ

(1) /s,
HeaxBHPNHBEEREZKEZE RS T — R, AL BN FHERE. B AN
FRBIANE— AR, MARE3 —MEERS, HEMSRIER.

(2) BELHD.
AR GHAFENEIE, ASHBA BRI, mEMYLH T2 e BrERERS, A
BERE A RE. 75, 2ARSTUSLERE, BRIV E .

(3) B/
A N AL S H B A RIRT, iR IR BRI RGMAT R, P VA 25 30O LR UL
FEMRZ .

HAERUTRERNEMIL, RBRIUEIMEIAS, RATHEINMEZ .
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